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(54)Title: METHOD FOR GENE INTRODUCTION INTO TARGET CELLS BY RETROVIRUS 



(57) Abstract 

A method for elevating the gene introduction efficiency into target cells by a retrovirus which comprises infecting the target cells with 
the retrovirus in the presence of a mixture of an effective amount of a functional substance having a retrovirus-binding site with an effective 
amount of another functional substance having a target cell-binding site, or in the presence of an effective amount of a functional substance 
having both of these binding sites in a single molecule. The functional substances are optionally immobilized on beads, etc. This method is 
usable in, for example, gene therapy. 
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-^©^A (J. Biol. Chem. . |g262#, lf§4429~4432H. 198750 „ 
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7f->cD^\/<U >- I I *££fg#£— ^-T-rtCtftttfiWi-S^ 'J ^"Tf- h\ 
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^F^i" 2 U Ki LT(iffi^J^o@e?iJ#-^ 13i:7;yg 

K^iJ^^f^ U^^f- K (J£IT\ H2-5 4 7 iHFt) &mfZtiZ 0 H 
2 - 5 4 7!i7^^XF^OT, FERM B P - 5 6 5 6 

T^^mo < itb i # 3 §©iifiian^^ifiiigf 

W^fc^ft^ftTt^^Jiiffi (IgfKB :«8^9£6B) U 
*^ifi:E«©^fii: j; o Tilt 5 c i^t^ 5o £tz^ EFU^OE 
?'J#-¥ 14117; y gEE^J^-^-r^ 'J ^7°^ KfcU H 2 - 5 4 7 

y^ K (KT> CH2- 8 2 6t»t) T'&5 0 t£tf U^T^ Kte^TO 

3 0C7^ ygeBe^i^^^-^'J^T 0 ^ K«\ H2-547©C5M 

K (&T\ H2S-5 7 3i*t) T'£S 0 ^'JWKi^^^xh 
^®T> FERM BP-5 6 5 5©SieS-^T35«lRo< (irUmiT 

g i § 3 ^oMmgj:Mmffi&£ifcx¥j:m&ffimftmiz%rg: $nti>s 
^.k-oTffiwrs- <t^-c#s 0 c s - iissti^^t§H2 s- 

5 7 3 tiiftltQftttlia^Oiie^ACWfflT^So 
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®*{K^#A*»£ft±SH±*©KW&fc> f- x±izmm zntzmm 

±!S©WO 9 5/2 6 2 0 0 ^ris J;£>'Nature Medicine(Cietg 

^^om^m^i^m^m^izii^^^miz^^mm^n^m 

-X<kLTIi> Willi, ^©ftt^ ^co^ffili 
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«<tLT(4. #ijx.(4\ §i?8 - 5 0 1 0 9 2mzfcWi<D 

So 

*^ CD3 4*>J;O t /tfcliC-k i t <tl ^ /c^HSa^ffiOv- 
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-r s o ^ x . cFCDTi^ ^^miia^jfis^^ £ ffl ^ ^ 

fc°jc> Hi, L < It K^-eH-T'fcSjK |S|fIM?M£*t£?f 9 
3e^=i*--> iSloilfeT^^-ti^feAiSo :©flk, 0y*tf> #>^>6 

i&mnmmitv l a- 4 ut^^-^^iit^^: i^^ntfco, 

LT£»cfc< itfe^A^T? C i*<RTft|-C*S 0 iMMSS^B 
{lii±IE©i;9(lCD 3 4. C-k i t t^oTr^HP&^^ftTfc <0 , 
Zti^CDfr^lzM-fZ&ifc^C - k i t © ij KT'&^ffif&H 1 ? (st 
em cell factor) %U h a << ^X^^M^ SttMlttfcfH 

•SLUMS'? ? f- >5^i£^flf3££tlTt^£ (Human Gene Therapy „ ^5#. 
mi53~164M. 199450 0 §lffl§i:ffi^ifatt*Wt *«&tt£433!g£ffl ^ 
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£tz^ A I DS*«e?j&«Si:«J:oTfeSb«k 9 <t c ^ 9 *>fr*>n 
t^5o Z.(Dm&^li, A I D S©HBt**5H IV (t h^S^F^O^ 

iktt cr u jjfif-r a$so £=j- K-rsitfc^^A-r 

5wi*<%^btltl>5 (0Jx.tf. J. Virol.. fg69#s fs4045~4052H. 
1995^) o T*B^^Oilfc^^A(i. T|ffl^^S(C#ffi-r^^{r^^-r 

^lfe : f^icD7'o b a— jit LT kit L/c I 

afc^^ScJSi^O^^o^lgB^oaffli LT, gift 
*fflJI££ LTJE^J&#*fflJ&, ^7^€f>7^- -»-A.-t?/K 

7 "^> ^ ^ "^K ^>'*>v- N b h^) . li 

, -7mj, -bum. ^X7, rt/k x^m) „ m&m 7 
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(f'J> T>-\ + , -?^"n N tV, n 

ti^^'J ^ K (J£*T. & * > CHV-181fc.kCfCHV-179i 

Zti>h(D^^ K(iH- 2 7 1 tt£IH3!»ffiU£?iJ (HI- 1 2. 

HI - 1 3 s III - 1 4 ) ZStskco-Cfr >0 , CHV - 1 8 1 lilll- 1 2. 
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HI- 1 C H V- 1 7 9 filll- 1 3 . Ill- 1 4 EW 

*tl<Z'tiy a -fu* 7 ^ ycommmmtf V ^~ff- K (Pro 1239- S e r 
1515) f-*->£^LTttjta$ftfck©-e*><5o 
'f'J^^f KCHV-1 8 l^^t§/:to©7"7X; K(i. #'JxJ2\ 

* 7 -f 7'o * ? ^ y®^, < \) rf? tj ^<-f=$- K ( H - 2 7 1 ) £ 

3- Kt5DNA»r^Wt5^7; KpHDIOl* -x- •> x 'J t 
T • 3 l J (Escherichia coli) HBlOl/pHDIOl (FERM B 
P- 2 2 6 4) cfc f9tf§S5!-r&o :©7"7X; K±©III- 1 3 iE^rjo C ^ 
$6£=i- K*-3«BttC^t44SISW£«#A:fr;feK«fcoTH i n dlll+f^ 
h^mA LtzUk, cn^N c o K H i n dlllTTM-ffcU III- 12.11 
I- 1 3i£?iJ£=!- K-T5DN AWrM-^-^Se — ^ F ^ 7 

p I NIII- ompAltH i n d III. Sail U U ^Df^f 

o£*fc. 7^ yn^^fXDMf^ 'J ^-7°^ K (C- 2 7 9) 
-F't5DNA»rfr^Mf o777i KpTF7 0 2 1* iyx'Jh 
7- 3'J (Escherichia coli) J M 1 0 9/p T F 7 0 2 1 (FERM 
BP-1941) XOmmL, ZCD-f^x i K±©C- 2 7 9©#jh^ K 
>©itifflK»ffittS3W&«A:£&IC JioTN c o I th-T h^^A L/cT* 
KpTF 7 5 2 O^SItSo C©77X; K£N col. Sal 
l77ift:L/;I, JilgOIII- 1 2. Ill- 1 3ie^'J^3- KtSDN A^ 

MS Lt7 •> 3 >£-fr 9 - «fc 0 . U ^7°^ KCHV-181 

&¥£m?Z>tzft<D7^X i KpCHV181^5C * c 
©E?iJS^2 7i:77X; Kp CH V 1 8 1±©# U ^7°^ K C H V — 1 
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8 1^3- K-r«fi«o^a6Efij*^^"o 

tt'J^^f KCHV-l 7 9^^itS/:toffl7°7X; W 

t-T. ±!E©y5X ~ KpHDIO l±OIII- 1 3E?'J©N5fc3JS£:3 

tz'ik, :n^N c o K H i n dUITTlHtU III- 1 3. Ill- 1 4 IS 

*-*-6Bigt£3- K-T£DNAWrJt (fcx N c o I & efc S a 1 I T7ift 
Ltzf^Xi Kp T F 7 5 2 0 t&fe&LX? J Y- ^ a >^t? d <h 
ck 0 . *tf U KCHV-1 7 9 ^St-r ZtzVXDZf? x $ KpCHV 

1 7 9£i#3 d (k*<-e#So 
CHV - 1 8 1 fcitFCHV- 1 7 9 ti*tt<€ f tt_tia©? , 7 X i K"CJB 

$ £CSiJ©Sfimi> (1) ±I2©U ho^^;bxgM 

£ sc & *s «fc ^ & w SB *s £ sb fit © w a a <& ini — # ? * iz m -t £ » t % k 
£aW-r<s b h u^-r;ux (i x zmtfimm^co&fcTM aiz i^it^^ 
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i:i5^^^C/;to0MIf^^^:i^T^^c NIH 

fi/m 1 yij 5 0//g/ml®XFL'yh7^y> (dt^^y 

(DMEM, JRH/< 

$ ±>lz%i\(DMm~?ll, *f§Bjf<2. (1) ±E L/c u h d ^^^uxM^-SB 

tiLZ^-tzft^-t, m&mte&&mtiL&^-t-zfikG>ft : ?-±<Dm&®i^ (2) 

fe<t*|5l-^*{:W"r*tR«6tt«5H, ifc/cte (3) ±IEL/cU hn^-Y 
(a) (1) ±ELfc U h o^>f yl/Xfe^SB&^^-rs^ 
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*!6Bjm, ±IE©CH 2 - 8 2 6 *> <fc C^©$y&ift|5]^£S#-f £ c 

$ £K N ±ie©CH V - 18 1 U *^B^(i^cD« 

ift|S|«3£&£-r£o £/c, CHV- 1 8 1*3- K-TSite^^ti^L. 
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fi»«)tOT*i:tA<"C§, #JX.t*\ ;U7t-X7^ (Ruoslahti) £ (1 
9 8 l^X J. Biol. Chem. 2 5 6 : 7 2 7 7 ; '<f-vU CPatel) fc £ t>* 
p 7 s * -y ■> a. (Lodish) ( 1 9 8 6^). J. Cell. Biol. 1 0 2:4 4 9 
; fci^T-^f-f (Bernard!) f ( 1 9 8 7 50* J. Cell. Biol. 1 
0 5:4 8 9 JC«fcoTSE{-l21K$nA:«b-5CLT. ^&43Si©«!lHfr «s> 

try???/ > Hi, 0tj*.(i\ *ffl*mH5. 1 9 8.4 2 

^i:, TEHlliWCH - 271. H-296. CH-271 (E 2 
3) fcckO'CH- 2 9 6 «t^2 4) £ bt^ $ n #7 5 

£o TEHJteWI"CffifflU^:C-2 7 477^V> Hi#ffl#f*F^5, 1 0 
2,9 8 8-^»ii5«$tiTl>* UT»fco 

15,1 9 8,4 2 3^lwt>IE«$tiT^S«fc-5C 7"? ^7. h&#j©T. 
Silo < (i'rpm 1TS1#3 ^©IISf^^I^ItS^i^Rfri: 
FERM P-10721 (H-296) (Jl^ftB : ¥fftl^5£ 1 2B) 
. FERM BP- 2 7 9 9 f t->^/MTH-2 7 U^^l/: 
C- 2 7 7. ttlio^, CH-2 7 1) (IgCSfitB :¥)S1^5^12B) 
. FERM BP-2 8 0 0 ( J >%fr Lt H - 2 9 6 Ltz 

C-277, -TUio^, CH-296) (Jl^KB : ¥-J?£ 1 5 £ 1 2 B) 
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fc ck O' F E R M BP- 2 2 6 4 (H-271) (H%?§t B : 1 1 
£ 3 0 B) ©Sltf§©fe>tfE^n^II^StSCiCJ;-,T 

©ci^^^^^v > hom^n^m-r^^m^mmit, ^i-/t> cum 

zuka) £> N J. Biochem. 110. 284-291 (1 9 9 1^) (Ztitt 
±EL/:W7 7^7 > hi:^LT$ ^ICfg^UTC^) ; EMBO J.. 
4, 1755-1759 (1 9 8 5^) (cniit h7^n^^f >i| 
fe^cDM^fR^LT^S) ; feck (^'Biochemistry , 2 5. 4 9 3 6- 
4941 (1 9 8 6^) Cniih h7^ vo^^mj >- I 1 

^^co^tiSbTi^) *i:l5:i^tn„ Mx.(3\ Tien 

s - lmmmmffii&t^'O) >- i i m&&&to'mji&m-fz>7>( 

tt*>\ _hISWO 9 5/2 6 2 0 0fi:Kl©^ u hn7^;l/X^7^- 
( i )t h7^ y~u*? t^>cd^\/< 'J >- I I $££rfSigc©Alal690-Thrl9 

Ala lie Pro Ala Pro Thr Asp Leu Lys Phe Thr Gin Val Thr Pro Thr Ser 



WO 97/18318 



PCT/JP96/03254 



Leu 


Ser 


Ala 


Gin 


Trp 


Thr 


Pro Pro 


Asn Val 


Gin Leu 


Thr 


Gly 


Tyr Arg Val 


Arg 


Val 


Thr 


Pro 


Lys 


Glu 


Lys Thr 


Gly Pro 


Met Lys 


Glu 


He 


Asn Leu Ala 


Pro 


Asp 


Ser 


Ser 


Ser 


Val 


Val VA1 


Ser Gly 


Leu Met 


Val 


Ala 


Thr Lys Tyr 


Glu 


Val 


Ser 


val 


Tyr 


Ala 


Leu Lys 


Asp Thr 


Leu Thr 


Ser 


Arg 


Pro Ala Gin 


Gly 


Val 


Val 


Thr 


Thr 


Leu 


Glu Asn 


Val Ser 


Pro Pro 


Arg 


Arg 


Ala Arg Val 


Thr 


Asp 


Ala 


Thr 


Glu 


Thr 


Thr He 


Thr He 


Ser Trp 


Arg 


Thr 


Lys Thr Glu 


Thr 


He 


Thr 


Gly 


Phe 


Gin 


Val Asp 


Ala Val 


Pro Ala 


Asn 


Gly 


Gin Thr Pro 


lie 


Gin 


Arg 


Thr 


He 


Cys 


Pro Asp 


VA1 Arg 


Ser Tyr 


Thr 


He 


Thr Gly Leu 


Gin 


Pro 


Gly 


Thr 


Asp 


Tyr 


Lys He 


Tyr Leu 


Tyr Thr 


Leu 


Asn 


Asp Asn Ala 


Arg 


Ser 


Ser 


Pro 


Val 


Val 


He Asp 


Ala Ser 


Thr Ala 


lie 


Asp 


Ala Pro Ser 


Asn 


Leu 


Arg 


Phe 


Leu 


Ala 


Thr Thr 


Pro Asn 


Ser Leu 


Leu 


Val 


Ser Trp Gin 


Pro 


Pro 


Arg 


Ala 


Arg 


He 


Thr Gly 


Tyr He 


He Lys 


Tyr 


Glu 


Cys Pro Gly 


Ser 


Pro 


Pro 


Arg 


Glu 


Val 


Val Pro 


Arg Pro 


Arg Pro 


Gly 


Val 


Thr Glu Ala 


Thr 


He 


Thr 


Gly 


Leu 


Glu 


Pro Gly 


Thr Glu 


Tyr Thr 


lie 


Tyr 


Val He Ala 


Leu 


Lys 


Asn 


Asn 


Gin 


Lys 


Ser Glu 


Pro Leu 


lie Gly 


Arg 


Lys 


Lys Thr; 



T i JMW.n%> £1? (ii) th7^7'o?s^f>0] I I C Sfc££ K> 4 
(C S - 1 ) : 

Asp Glu Leu Pro Gin Leu Val Thr Leu Pro His Pro Asn Leu His Gly 
Pro Glu He Leu Asp Val Pro Ser Thr; 
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±§e©BE^iJSOE?iJ#-f- 1 T'^£ns* 'J ^7°^ K (H-2 7 1) 

SKTtcfc^Tte, C H- 2 7 1 (hUKWlci^^cDStt^^t- o t«t>^, 
35il^£>WSja<DH- 2 7 1 CSSTTIi bi6T V h o 7 -f ;bx M 

Xltif-rT-j >^*<SS(w||J6$n^ h o^-f £W 
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mmm 1 

(1) >ux±m&e>mm 

Is h & V( JlX-f? X i h\ PM5neo<^- (Exp. Hematol. , 
m2Zm. iH630~638M. 19953E) & G P + E - 8 6 MM (ATC 

C CRL-9 6 4 2) !ilO% (FCS. 
££#115 Oi£fc/ml©^— •> 'J 5 0 Mg/ml©X hU/h^-f 

•>> Zfr/U^y =i &m 4- yjW&M (DME 

M. JRHA'^tt^i>xtS) tt'^ilt tt*>. J£lK©!*f^{ifig 
ffl LfcDMEMiit^T 5 0 i£{&/ml©^^- •> 'J >fci:0'5 0 //g/ml© 
X h ^7* h v>f •> y^^A^tz fe©T£>£o PM5 n e o ^ ;U*^W±?t 
tti*±IE^^SBBIS*-fe i =J >7;Uo-> h fr^W $ -£rt7/ U - h ( 1 Ocmtl 
©-tr'5^>3- hiUBa^Sffl^-f >^.> SM^liM) (110% FCS 

4il©DMEM£gsflQU UfcfifcCtRKI Lfco 

SUL/cigttiaiHi^O. 4 5 ^o>©7^;^- (; 'J #Ttt8!D 

£tz* V ho9^^X^77 ~ h\ TKNEO^^- (Blood. ^78 
#s ^310~317M. 199130 llot^TttG P + e n v Am- 1 2lifflSS (A 
TCC CRL-9641) U ±EitlOSM<7-oTTKNE 

o ^ >r ji<x±mm*m$i u/c 0 

(2) ±^^©^-f VUX^ffiCDS'J^ 

±m%LWJ ;UX73ffil*N I H/3T 3 *ffil!S£{£ffl LTS*WJi^S 
(J. Virol., ^62#, lf§1120~1124H. 198850 iz'& -> Ti>J£ L/c 0 f 
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tt*>*u 6^x^©ffilM^U- 1 0 (i 2 0 0 OiON 

I H/3T3TO (ATCC CRL-1658) ^DMEM» 

^ > F 'J > • 7u ; K (tf U y U > : T;i/ K 'J -y ^1±S3) £ £ 
§^7^;Ki^ox./Co Z.tL&3 7°CC2 4mm^ y^rsL^- b Ltzfe, igtfe 
£**ilK0. 7 5mg/nil©G 4 1 8 (+'73^) *^ft & <t3c& 
LT£ z>\Z4 y^jx^— h^^E^/Co 10-12 B^JC^W l/:G 4 1 8 
(G 4 1 8 r ) 3d--^^ 'J -y hT'&fe L^£>i££ 

mmm 2 

(l) 1 4 -fa* ?j->&%:7£ v vcomm 

tF7^n^^f >^©#'J^f R H-2 7 1 (BE?iJ^©E?iJ 
S-^-l(C^©T i J WiW.n^ir) It&tfV*-??- K£n- KtSDNA 
^tmiM77X; F\ pHD10HtWt^«, Escherichia 

coli HBlOl/pHDIOl (FERM BP- 2 2 6 4 ) J:^, 
*S#?rm5. 1 9 8,4 2 3^^fS{C!Sife07^i4(Cj;^IS^L^c 

#'J^f KCH-2 7 1 (@e?iJ*OIE^iJ#-^2 3 K^OT i J 

cherichia coli HB101/pCH101 (FERM BP-279 

-271 zmtzo 

^'J^7°f KCH-2 9 6 (S?i|$©E?iJf^2 4i:^(iD7; ; 
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cherichia coli HB101/pCH102 (FERM BP-2 8 0 
- 2 9 6£f4/c 0 

'J^^f- KC-2 7 4 (££iJ^©E?i]#^2 5C^©7i /g?K?iJ£- 
*"T) liJ6iTtw^i-^j*C«fc*5llHB!Lfco "fttfr-^ ^IIs Escherichi 
a coli J Ml 0 9/pTF 7 2 2 1 (FERM BP-1915) * 

m^, ^n^mmm^D, 102,98 s^&siKssifc^&Ti&ftu 

&J«^«fc9 C- 2 7 4£f#/;o 

#'J^yf FX 2 7 7 - CS1 (EyiJ*©E?iJS-^2 9 K*© 

¥3-28470 O-f&fRCF ERM P-l 1 3 3 9 i LTie*£tu 

S^XHS^K^^X^xmS^W^mc FERM BP-57 

2 3 <h Lt^R$tltl^^Ii> Escherichia coli HBlOl/p 
CS2 5 (H^ate ; ¥b£2*?3E 5 B) Srffil^ d n^±IS^«iiiEiS 

o^-^t-^* u mmm®} =k oc277-csi £»fc„ 

(2) C-FGF • A©P3SS! 

tfU^T/f- KC-FGF • A (EyiJ*©EfiJ*-f-4^*©T i y ^SE^'J 

K*3 - Kt-5DNA^^Wt5fMix.^7X; h\ p YMH-CF • 
A £#t;;*§§ffi N Escherichia coli JM1 09/pYMH-CF • A 
(FERM BP-5 2 7 8) ^100 ug/ml<DT > b° -> V >£^t;5ni 
l©LBi£*tfitK 3 7tT'8^SL/fco - £ 1 0 0 /z g/al 

COT >t°> U IidM© I PTG (-fV^n t°;U- £ - D - fi '-5 ? 
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bt°5y->K) Z^tsL B±£tt!25 0 OmlKgMiU 37tT-^tb/: 
tlfLto ibtl/:i(*^lmM PMSF (7x-;M^>X;^- 
^1*7 ;i>Jr V K) „ 0 . 0 5% ; - f 7 hP-4 O^^^l OmloPB 

s ( u ^mmffi^w&i&yk) izmffiL, mmmmm^n^xm^^m^L 
zmtzlx. ^tnz±momm. (mi) zmttzmzMth u c©ii4oo 

0. 5Mi^b2MONaC l«^E^PBSTKfi^ 
O^tti^ToTto jgditt^rSDS-^UT^ 'Jyl/T ^ K^fVumm<» (S 
DS-PAGE) \z & *) ftffi-T Z> tlfa 4 7kdO^ U^-Tf- K*^2o© 
H#j&<GF3ELTOrt:rt< N :o^©IN a C 1 »ST»ai $ 
£H#>T1. 5M NaCl^§tPBSf¥S{tL/:x-/^D-x6 
#5 A (7 7 /b7'>7tl) ir^tt^o Stlj^^SDS-PAGECct^ 

(3) C-FGF-CS lOSSSS! 

Escherichia coli HB101/pCH102 (FERM BP-28 
00) £i£SU ftbtiizmW&QTfr* 'J -SDSSi:«t,T^5x ^ 
KpCH10 2**8Lfc c :t0^7X; K^SiL, ^7^7-M4 
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1 - S&m^tz P C Rm.i&&'rritz&. 3-9 J -/uitieJw «fc -?TJ£fC?&* 
©i^lIDN ASfJt^lHlJR t>tifc D N ABftJt^N he I, Sal I 

itbi-mmm±m x-mitLtz^, T#o-xy;u*mi*ifr£m^9 

^Escherichia coli J M 1 0 9/p YMH- C F • A (FERM 
BP- 5 2 7 8) i'itifcift.kOT^'J-SDSSl^o 
X ~ Kp YMH- C F • Atmm Ltz 0 :©7"7X; K^IiU 

ABftM-£E c o 5 2 I (^SigttK) . Nh e I TrSftUfcSU T#o- 
^yVHt^ft^ff 2 Obp©DN AWtfr&fJlX OSiRUfcc 

±§£©^7 X ~ Kp YMH - C F«A4Eco52K Sal I X'ffiit 

Ltz&izr -a □ - xy jvnn.mWj&ij ^xmu^n^^} 4 . 1 k b©DN 

Airn-^±IECD^9 7 ObpOD N AWf^R^ 3 2 0 bp© DNAifrtl 

0 9i:iAUt o $£*ifc^1tlE8l**«fc * ~ K£2HS»U ±12© 3 
o®DNA»i^lW^Sntfc©^ty77i Kp C F S 1 

0 0 cb^SU/c 0 y^x = Kp C F S 1 o OTfra^nfc^i 

S J M 1 0 9 £ Escherichia coli J Ml 0 9/p C F S 1 0 0 
L/Co ^7X; KpCFSlOOIiC-FGF • A©C«li:7 * 7d 
?^f>fi*OCS-l«f«WL, FGF©C«J:>] 2#g 
©'J ^>*<77->i:l^^ti/:# K> C-FGF-C S 1 £ =i 

»; ^7°^ KC-FGF-CSl lijaTK^-r^&KftoTSS®! Li-Zo 
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-?t£t>*>^ _h§£©:*:fl§K. Escherichia coli JM1 09/pCFS 1 
00^100 ug/ml<DT >t° •> 'J >^s^5ralCDL Bi£*ft4^ 3 7°CT 

8mmi%mLtz 0 zcom^m^^ 1 o o ng/mi<DTy t°-> y imM© 

I PTG££frLBigitJl5 0 OmlfC&SU 3 7 °CT— Ltz'&mm 
btio n^titzm&ZO . 5M NaCUlmM PMSF.O. 05 
% j-^y hP-4 0^^rt:l OmiOPBS C U >®e^fi^S^^7X) 

^ntz 0 z\CD±m : &£> >bfr^ib0 . 5M NaC l^^tPBST^M 
h7 7^-A.^''J >^7Ai;^it, 0. 5M NaCl^tP 
B ST#M£#©H#£ift-#L7t&. 0. 5M^b 2MON a C 1 ilJg^K 

Tl Fy;HI»ii: J; tQftWxL, fa 5 0 k d 'J K£^frli# 
£**6T«tyC-FGF-CS l^SWSU «T0Mi:ffflL/; o 
o LtilbtlMC-FGF-CS 1 ®N»b 5#g^TCDT 

<Dt><Dt— mLtzo ttz, mMfttfr&iz£-?Tmm£titzmmc-F gf 

(4) C 2 7 7 -Co 1 V©EM 

tf'J^T 0 ^ KC277 — Co IV (E^iJ^OIE^J#-^6{C^©T = Jm 

7°^ K^r =7 — Kt5DNA^tWt5|i*M^77 $ h\ PTF7 5 2 
0 C o 1 V£^ir7vfl!ffi> Escherichia coli JM109/pTF75 
20ColV (FERM BP- 5 2 7 7) ^100 u g/mlCDT > f v 
'i >^-^^5mlc7)L Bi&itil^. 3 7°CT:'6. 5 BtRUig* L/c c :i©StJi£« 
^^10 0 ^g/mlOT>t°-> "J >£^t;L BigitSS 0 OraKC^MU 3 
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7°CX-mm Ltz 0 6 6 OnmlCfctf 0. 6CiL/:WI PT 

tltzmWZlmM EDTA. 0. 05% y^f 7 FP-40> 2 mM 
PMS F^^t; 1 Oml©P B S d&ffi U jgW&&3£ 1 0 5)FIItoTI 
LTto - ©B#^#&£ia>l>#Bi lti/:±?S^ PBS T^ilt 

^^tr#©*®^-^?4/io :©i^PBST'^Mb/:^W Y^-j-f- 
v^'J>*7Ai:^l^ P B ST#^«©ll^^^^U/c^, OM^bO. 
5MON a C 1 aJg£)i££f#^P B S Tn^#Mi^©/§tb^^T o tz a 
^SDS-PAGEi:J;»)Ml> 4 8 kd© >J ^7°^ K^frlitfSrSI 
^Tffi^C 2 7 7 - C o I V£lML. SIT omft^&m U/c 0 
(5) Col V©tM 

f^'J^f KCo IV (iE^iJ*©iE^J#-^6 H^OT ~ J 

Escherichia coli HB 1 0 1/pTF 7 5 2 0 C o 1 V (FERM 
BP- 5 2 7 7) ibtifci^^OTy^'J-SDSftiao 
t^7X; KpTF7520Co 1 V&mmi>tz 0 = K£N c 

oU BamHI ( £ & K^iMfctiS!) -CftMtSU 7^"a-xy';H^ 
K^-fTl^ ^0. 5 8kb©DN Affifr <0®Wl<Ko Z.tl&$>z>fr 
Di6N coltBamHI T'ffiit UTfci^y? X i ^-p ET8 

^.^77; K^^iIBL2 1 (l^ALT^^ti/c^Sli^^iO^^X 
^ K£S8$8U ±IB©^0. 5 8 kbDNAHffJtl ftfcfe® 
:tl^7X; Kp ETC o 1 V^Slfco 
±IEO-7 p ^x i Kp ETC o 1 VTBMfi&^ti/cTxJMB L2K Es 
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cherichia coli B L - 2 1 / P E T C o 1 V £ 5 0 yg/ulOT > t° •> 
U >£^£rl OmKDLBJgttfctK 3 7tT'-^iUfc 0 C ©j|<J±£ft?& 0 . 
2ml£5 0 fi ml COT > fc° -> 'J ^tLB^l 0 OmlKMMU 
3 7°CT'^SL/; 0 6 0 0nBOR3feK*<0. 4i:SLfc^T'I PTG* 

»«S 1 mM <t S J: 9 C&flo U -Ml/:ii:lSL/: 0 '&t>titz 

mVt^im EDTA. 0. 05% ;-f-y hP-40^ 10#g/ml 
77°Df^ > (aprotinin) N 1 0 fig/®\ wC^-f^y (leupeptin) 

. 2mM PMS F ^ a 5 mlO P B S ( U >Mmffi£.W&i&7k) HiS 

C<D±yt£PB ST'Wbf:/W h 5 >*7-5AKj^tf\ P 

B ST#R»©ii#£8fe^Lrt:SU 0. 5M©NaC 1 ^trPBStR 

c o LT'&ztitznmc o i v&iciTo&ftuzi&m Ltz 0 

(6) H 2 - 5 4 7©3B$8 

# 'J KH 2 — 5 4 7 (K?iJS©K?iJ#-^- 1 3i:i07; 

Escherichia coli HB1 0 1/pCHl 02 (FERM BP-2 
8 0 0) £Jg£U i^fcfft.kOT^'J-SDSackoT^X 
^ KpCHIO 2*M«!Lfc 0 C©7°5 7. i K*»£!<fc U E?m©E?iJ 

1 5 i:i£IE?iJ$^t^7 ^t-12S <fcE?i]£©E?i]S^ 1 6 I wig 
^WMtt-lr-r^J v- l 4 Ai^ffll^P CRRfcCDSU Ttfo-xy 

^n.n.mWi^n^^ "7 -f yot^f 'j^^f- K^n- 

K-T 5*^7 0. 8kb©DNAWr^-^yyU<k0IliRLfco llbti/cDN Alffr 
£N c o K B a m H I ( £ {C^iSiittSS!) TlllkU/ci, N c o U 



-53- 



WO 97/18318 



PCT/JP96/03254 



BamHIti{hl/:pTV118N (Mi£t±&D il^Lt7-f ¥ — 
•> 3 >£nH^ j\W>Wi J M 1 0 9 tc^f A L/io ft t>ti/c©K^i*J: 0 7" 

= KpRHli btzo 

-73 7.1 K^^^-P I NI-ompA, (The EMBO Journal^ f£3#. 
£I2437~2442H. 1984^) ^BamHIiHincH (^SitttSS) <tT 
rBffcU 'J^yDfO^-;^-^-TOtt^0. 9kb©DNA^ 
^^0iRUfc o Ctl^BamHIiHinc E X'ffiit Ltz±mo^3 X S 
KpRH 1 iI^L-C7^f-y 3 >£nH^ 1 a C yo^-?-, -x/' 
U >*i£rtf 'J K^n- K-TSDNAWfK-fc =fc£>''J ^yax-i- 

^ d ©Illicit; 7" 5 X ~ FpRHl - T^m^o 

~?3 7.l FpRHl-T^Nhe I tSca I ( t k lz^.mm±M) "C* 
f$ It L T ?J| t> tl & #J 3 . 1 kb©DN ABft^ri. Spel (Mittt^) <h 
Seal T'flSHt LXn>btl^^2 . 5kb(DD N Affin ^tti^tiMM U 

-^C©lli(i^rf/5X ^ F'pRH2-T^j|/: 0 ±12©^-7 p > U -xw 

# 'J ^7°x K H 2 — 5 4 7 !iJ^T©7j?iiCct Lfc 0 10 0 ^g/m 

l©T>h°->U >£^t;l 2 0ml©L B igttl £ Atl/c 5 0 0 nl>< «v 7 /Utt 
^Zft75X3^4*ffltl, :tli:±!e©7 I 7X; KpRH2-TT'i 
S^$tl/:^ilHB 10 1. Escherichia coli HBlOl/pRH 
2-T^^iLT3 7°CT- 1 Bfc±&* Lfco <=t 0 at;|1^8tir J: -> tl 

f*£Jfta6. 4 Oml©«BH&ffl«»j»[ (50 mM hU-HCl, ImM ED 
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TA. 150 mM NaCK 1 mM DTT, ImM PMSF, pH7. 5) 

tz±m&mmmmffim. (5 omM hu-HCK P H7. 5) xwmit 

Art©#®#Bj^^^fe^U/c^, 0~1M N a C 1 If 4g 
lE^offiM^Sj^T-^tii^T-^o ^i±i8*SDS-#'J7^ U /UT 

#>Tfif£SiH 2 - 5 4 7Hn D a£f4/c 0 ibWo n D ©IfiMBCAyof 

Ki LTSiJ^U^irC 5. ^3 1 0mg©H2 - 5 4 lt<n^ti 

C 9 LT^btlfcilH 2 - 5 4 7©N;fca^t> 5ilSt'O07 ^ J 

(7) CH2 - 8 2 6 

^'J^y^ KCH2-826 (IE^J^©I5^J#-t 1 4 {C^OT ~ y g£I£ 

±ie®y^x s kpchio 2&mmt le^oie^^- i 8 

SkbODNA^fr^yyU^ OlHlJRL/Co if ^tltz D N ABJtK-£ N col. 
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BgU (^mm±U) xmitLtz'fe, N c o K B amH I XffiitLtz 

p t v i is n tm^Lx^ ^ t-'> 3 >£-m^ ±mm j m i o 9 izm 

Al/: 0 '&t>titzmWfc&fc£K>7 : 7Xi K£SH$S!U ±IE© D N AKrfr 
*^7X i K^S/CTCHi^^X $ KpRCli L/Co C©y^x 
S KpRCl£Spe IchSca 1 Xffi4t LTii 2 . 5kb©DN 

Amnt, ±E£(Dzf?X i KpRH2-T£Nhe I iSca I XffiltL 
xmz>ti*m3. 9kb«DDNA»fJt<i:*«^ LT5-fy--> a >£fft^ 

Ajra^^n^^ y^-Zf- K£=3- Kt^y^x; kp rch 2 -t^i# 

fc„ U K*=3- Ktsy? X ~ Kp R C H 2 -T±©^-7" 

> U -r^ L/-ACDJBaEyiJ^BE2?«JS©E9JJ#-f 2 0 fc^-To 

^ 'J KCH2-8 2 6 liUJSffil 2 - ( 6 ) CI5«c©^ U K 

H 2 - 5 4 7 Co^tffll^tlf: & © i: RfiCD^&i:: <fc OiM Lti Q 

^I^Ii6Tft^CH 2 - 8 2 6in n D ^i/: 0 

(8) H2S-53 70mm 

* 'J KH2S-537 (E9iJ*©E^JS^-3 0 ii^c©T ~ y g!K 

l/Co ±ie©^5x « kpchio 2%mmt U e^i*oe?ij#^-3 1 

Ki£SE?iJ£^-f 7°5-f S 1 S <fc. E?iJ^©E?iJS-t3 2 KiggE 

?'J£^-f S 1 At^ffll^ P C RKfCOSU 7^'D-xy> 

faO. lkb©DNAWrW-*y/l'«kf5lHl«RLfco i^n/:DNAi^^N c 
o K B amH I TMttL^gU Nco I> B amH I T7NHt L 7" 5 X 
s KK^-pTV 1 1 8 N t ip IT7^ Y- > a >£nH^ 7^J1B J 
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©DNAif^^^7X ~ K^il^T•Ctl^^^X ~ KpRSli Ltz 0 

y^Xi 9-d I NIII— ompAi^-BamH I £H i n c I I 

t-VttUtL. 'J^^Pf^>^-=7-^-@^^0. 9kb©D 
NA^)t^[E]4XL/c 0 :MB amHIiHin clli Tfflit L/c_hIE© 
7°^ X $ KpRSl tm&LT^'f Y- is 3 >£m^ 1 a c :7°o^-^ 
- . C S - 1 mmtf >J^f K^n-Kt^DN A »rfi-& 'J^^nf'f 
$ ^-^-^c©Jli(C^tT7°^7. $ KpR S 1 -T&ntZo 
-f3Xi FpRS 1-T^Nh e I £S c a I X-ffiit Lti ZtlZfo 2 . 
4 k b © D N A®tK~ £ N KpRH2-T*Spe L Sea I. 

PstI Cmmm±M) •VffiltLT&btlZtiiS. 3kbODNAi^ 

^ti^nmmL, :o2o*5-f7 , -> 3 >$^:ii:ioTi a c y 
u^e-^-, ^ >-r a KM/,*: 2 flcD^^U >*i^si5 u^:/^- K®C5feSS 

-y>U-5=> >/7U-A, RJ/^^of-f >^-^?-^- 

^U^y^ KH2 S-5 7 3(ilt»l2- (6) KSE«©# U ^7?- K 
H2 - 5 4 7 lz^i^xmi^titz&<D£m&<DJ5miZJit)m$lLtz 0 

tnS#£Ji#>T«£m 2 S - 5 7 3ms,&mtz 0 

(9) wtM^mn^-y^- h^ommit 
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m&lVx-Jls Cm.mM9. 6cm 2 ) 2mimuL, &ftm<?>m9iT IZ 

(B S A. ^-'J • ^>/^ A*±^) ^PB S 2mlf'£&U 

T$bC3 0#IHk Ifit'f y^rsL^- h LfcSU 2 5mM (HE 
PES) ^tt'PBS-C^b-h^tt^Lfco BSA^iMl^y 

&J£S«^»/cO©TOtt^KS^pmol/cm 2 (*> «fc Z>' // g/cm 2 ) 
Lxmmi-Z> 0 tzt?Ltt±&(D"r\s- b (lg®«9. 6cm 2 ) i:ot^4 
8 jug/nioH- 2 7 liS*2ml£ffi^THAEffc£ftofc«£i;:i;J\ T3 
3 3pmol/cm 2 ( 1 0 ;ug/cm 2 ) ©H-271 (^TlttEft: UfcJ £!S 

*rr*o tfc, ate^ASfco^aiffliia (tf-l hl-60) zmm 

9 6£@^tLt:/U- Hi N 4 8pn.ol/cm 2 (3 
//g/cm 2 ) OCH-2 96»«[*lt\ ±ie©^f / P(;J:oT@^jb^ff o 

3S«50|J3 

(1) It&MJf^^^fflC^&fc^A 
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^ttS^fTofco tt\ (9) (C|EmcD^?ii-^^T3 2pm 

ol/cm 2 ( 1 . 5 //g/cra 2 ) ©C-FGF-A. 3 2pmol/cm 2 ( 1 jug/c 
m 2 ) (DC - 2 7 4 £ 3 2pmol/cm 2 (0. 5 //g/cm 2 ) CD F G F £ 
#1. fccfc£>*3 2pmol/cm 2 (0. 5 #g/cm 2 ) ©FGF (-< ^ h > • 7=^ -y 
4->V>ttSBI) ©^*l^ffil\ 'J b- h KM-fk L 

tliC 1 0 0 0cfu©PM5 n e o *j 4 AX^r^ir 2 ml© ^ >T JlsX±Mifc& 

y u- h*tftJSW^**L^ e :©^L/-M:2 0 0 0lONl H/3T 
3»Jte«-^tr2nl©DMEM^il6*SDx.x * U 7'U>®^j?STi: 3 7°C\ 

iait-^DMEM, fc?-»IS0. 7 5mg/ml©G4 1 
8 Z^ttDMEM tt fed 3 7°CT1 0 Bfa^it, ttiStU^u n^-& 
G 4 1 8^#^^^±$ffl!T^t>tL^=3n^-|^(c^-r^G 4 1 

iw{iFGFmS4T(iC-FGF • A CJt^TfiC^fe^A^ L^f4 ^ 

n^t,^ c- 2 7 4 £ fg f om&mzmmitLtzy v- h&m^tzm 

ii^chlHj^CD^^T-G 4 1 8itt3D--^i^/; 0 
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3 2pmol/cm 2 ( 1 ^g/cm 2 ) OC- 2 7 4, 3 2 pmol/cnr (0. 5/zg 
/cm 2 ) OFGF, J: Cf 3 2 pmol/cm 2 © C - 2 7 4 <h 3 2 pmol/cm 2 © 
F G F <t®g£&©*tt*^n£ffl^Tlll60J2 ~ (9) Hi5<KO^&^«k^ 

H12{::^$n3J:-?i::C-274£FGF <b©iS£#l£g^fl: L/r^U 

£Sl£ft L/r:7 0 U- hfliG 4 1 8»tt3ni-li»^ti<J^-5fco £l± 
^W-T^C- 2 7 4£ffl*£*H*S- <tK«toTFG Fi*&TM£ffl Lrt:*! 

(2) MteifOS^i^ffli^:«eiA 

u ha^-r^x^^gBfi^w-r^^'j^y^ k*c o i vi:i§mt> 
n«j3 - ( i ) mmom^rf-otzo xnmz&^xac- 21 Ate 

0 1 V t&m* <D*^&-C'm&Ltzt%&£it$£Ltz 0 -rt£t>*>* 3 3 0pm 
ol/cm 2 (6 /ig/cm 2 ) OColW 33 Opmol/cm 2 ( 1 0 Ug/cm 2 ) CO 
C-274i33 0pmol/cm 2 cDC o 1 Vi©S^ (C- 2 7 4 iCo 

1 VOtA/lfctt 10:10). 10 Opmol/cm 2 (3 ^g/cm 2 ) ©C - 2 
74i 3 3 0 pmol/cm 2 CD C o 1 V i©I^«5 (3:10), 33 pmol/c 



-60- 



WO 97/18318 



PCT/JP96/03254 



m 2 ( 1 wg/cm 2 ) OC~ 2 7 4 i 3 3 0 praol/cm 2 © C o 1 V t&m&W} 
( 1 : 1 0) . 3 3 Opmol/cm 2 ( 1 6 /ig/cm 2 ) OC27/-Co 1 V, 
&£&3 3 Opraol/cm 2 ( 1 0 /;g/cm 2 ) OC - 2 7 4©r^Mffll^ 

(9) iz^m(Djj&iz<k^T7Ls- h^<Dmmit&ni\ n 

ft Ufcru- h±TOi^^^^(iC 2 7 7 - C o 1 V@^t7°b- h CD 1 
/2J^T-C*5*< N Col Vi^©l/10i (^ffti IT) ©C27 
4<DWL&m&mfe4tLtz-?ls- h*ffl^fc«^i:iiC 2 7 7 -Co 1 Vi 
l^©JR3fe$3?s£*<?i£ft-C*J 0> F G FOi#£r|5]*£(c C - 2 7 4^- : ?©u 

h o^'f ^xissfeoffiiiai**<it*>46b>nfco #*>\ Co 1 v^^ir^-r 

£ C - 2 7 4^ : ?©iiJ^^±#L^«^{-(i^©a7miit?L^>®T U «P 
loco iv\ c- 2 7 4*^t;a^1»*IJE{l:L/t*^i:iiCo l 

* * M m it L • 7t 4) £ i (3: t A, <£f g 12 * £ ft ^ o 
(3) ttffitt^JtOfi^^ffl^/rae^A 

m^ztztiizMTizTik-fnm&n^tzo t-r\ mmm2- o) die*© 

?J&lzm\ 3 2pmol/cni 2 ( 1 ;ug/cm 2 ) ©C - 2 7 4 , 3 3 3pmol/c 
m 2 ( 1 0 #g/cm 2 ) ©H- 2 7 1 > fc^O'3 2pmol/cm 2 ( 1 /zg/cm 2 ) 
©C- 2 7 4 i 3 3 3pmol/cm 2 ( 1 0 //g/cm 2 ) ©H-271 £©*g£ 

toG^tmti&m^x-f \s— h^omfeit&if-otzc ztit>cD7is- 

ft^'ftd 1 0 0 0cfu©PM5 n e o ? 2 ml©»* -f ;l/*_tfl| 
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m&tiaz.. 3 7°C. 3 0 5}F H l7*bY> + a^-y 3 >L/;t> PBS^ffl 

c^t^u- b&mmmz&tftLtz 0 :©7°l/-m:2oooi©nih/ 

3 T 3 mm&^ts 2 ral(DD ME Migm&IJUZ-T 3 7°C. 2 B#RIH jl^ 

£DMEM N ^**SJgO. 7 5 mg/ml© G 4 1 8^ttrDMEM 

iit>i:3 7ttlOHP^ll, tb§t Lfc a n^-&£&x.*:o G4 1 
8 ^r^^^l^ttfiTli^nfcn o--»c*f-TSG 4 1 8»tt3Di-s» 

[E14(r^$ti-5)cfc9C C- 2 7 4 tH-27 1 <DWLh®l (^e^itl : 

1 0) ^raL/c^U- h^fflW^^rKiiH- 2 7 1 (Dfr&mfeitL 

(4) C277-C S l^fflWcitfc^gA 

n ^ £!#jfl t LT(i^° 'J'Jy> [ (L y s ) ru #*)-L 

-27 l®2«*ffll\ Jfcil!ai:i^iSIfSt*,5TF- 1 *B§£ (AT 

cc crl-2 0 0 3) ^ffli^o mmm2- (9) icie«©^f 

aTi:fvt**Tyi/- r^OB^fc^rfi^fco 3 3pmol/cm 

2 (1. 1 tfg/cin 2 ) ©C277-C S 1. 1 3 3 pmol/cm 2 ( 1 0 # g/cm 2 ) 
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'J ') -y 3 3pmol/cm 2 CDC 277- CSU13 3 pmol/cm 2 CD # ij 
U^ehOffi^^ 3 3 3 pmol/cnr (1 0/i g/cm 2 ) ©H-2 7 K 3 
3pmol/cm 2 © C 277- C S 1 i; 3 3 3 pmol/'cm 2 ® H - 2 7 1 

ctO'3 3pmol/cnr (2. 1 ^ g/cm 2 ) © C H - 2 9 6 0 wn^O^b 
- h^tl^tliZ 1 x 1 0 'cfu/CTKNEO^^ybx, 1 x 1 0 4 fiOT 
F - 1 aaa^^t?R PM I l 6 4 0^±fi [5ng/nl GM- C F S h 
p r- y *&SB!) s 5 0^&/ml ij > x 5 0 ^g/ralx h 

>f ->>*^t; t>0] ^UQ^T3 7°CT2 4B#fUH > + •> 3 >L/c c 

ti^^^toittzo m Ztitzmf&Mffii&Z) o l / 5-^'o^ C H - 2 9 6 

£— ^"(i±ie©±$it6 N Ifcfc^-^li^iSO. 7 5mg/ml©G 4 1 8^ 
^t;±ie^^lte(Z52^LT 3 7°CT8 B^il, tti|L/;3D--M 
#*./io G4 1 8©?f3ET. iffSTi:tHIL/:3 n^-^j; 19 G 4 1 8 

Mffti LT*y V ^>£fflWci#£. (b) I4H-2 7 l*ffi^fci§£- 
"C** 0 «Ma^tg^«B&*wr« C277- C S 1 U U ^ >s *SCMS 
H-2 7 1 £C ifdj; 0. ifi^iA^licn^OI/ hn^-< 
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•t'tCBk^fJJ^yf Ki L/c^^tj*^ 'J^f- h\ GST-Epo^i 
Si! Ltz Q E?iJS©HE^J#-^3 4i:GST-Ep o®7 ; ; KE^J^r^-To 
»E?|J*2 3 3#§~3 9 8fl©7; 7 g£E3W^ U ^nf.xf>|;ffi 

£-f\ G S T- E p o^^-tf&T 1 .:^®:/^ X i K^WTH^t-^fP 

^UliL, 7*7^7-EPFL EPR1 (123«©g^i]## 
3 5, 3 6i:^n^n^7'f7-EPFL E P R 1 ©ig£K?iJ£^-f ) 
^fflt^:PCR^To/; 0 CORJCttO— SiJ^ctoTcn^ftMtL, 7 s 
7^7-EPF2, EPR2 (mvmoW.W^ 3 7. 3 8ii^^a^'ti^ 
7^7-EPF2, E P R 2©mSS£5 ; 'J^^-r) rffl^TMPCR^no 
fc 0 C©RiS«[«fc OitlfiDN AWffr^rlHlJRL^ CtlrEcoRK Bam 

tx'J xof,xf >^3- KiT£fM£^i;#J 5 2 ObpODN Ai^^E 
iRL/Co f#£*l/cBJrtf-£E c o R I (Sjgi&fchSS) . BamHlT'Ml 
/:^7X; K^-pTV118N (Slitti!) ^1/15^ 
> a >£if o/c^, «JM10 9i:«AL/:o » btitzBm&»#& 

h&mmLT zn&75 X i Kp E P0i^b/: o d 9 LTSb 

tlfc^^X; FpEPO^EcoRK Sal I (^SatttSJ) "CflUb L 
fcSU 7^"D-xy';Ha?;1ci^not^0. 5kp©DN AWffr^lHliR b 
fc„ ZComftZE coRK Sal I T*/lfkLt7"7X i h'A^-pG 
EX5X-3 (7 7 ^7y7tiS) il^lt^^f-y a 

±mm j m i o 9 \zmALtzo &z>titzMitiZi&#& o±ieoDN awx 
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ft£-7/-5X~ FpGSTEPOi^L/:„ KlCt2^?-& 

~ ;wtmm&nA£titzM&# v*?* k> gst-epo^ 

-F^T^So 7"7X; FpGSTEPO±©GST-EPO$3 - K 

-f -s^sie setose ?u#-§- 3 

U^y^ KGST-E p ol^TC^t^^iaoTl^b/;, 1 0 
0 /zg/ml©7 > £■> V y^^tSoml(DLBmm^7^mmL, ZtlZ'tl 
l~±mcD-??xi KpGSTE POTM^^ti^ISJM 10 9. 
Escherichia coli JM109/pGSTE PO^gi LT 3 7°CT' 1 
^»Lfc 0 &{C, |^HOigtt&5 0 Oml-f-D^Atltz 2 U -y h;bg£ft7 7 

L/Co i§SS8i6J:9 3. 5&fmmmmminM£:teZ>£o^ I PTG^ 
^tJOU $t>i:3. 5^FIML/: 0 *g#**TgK ^il^Si^fTo Tig* 
^ck ^M&^IhIJ&U CtlrUM PMSFfci^lniM EDTA^ati 
10 0il©PBSi:!SSU, St$fflI%ftoTl^8^lfc 0 n^n 
tzffiftmiZ ImM PMSF. lraM E D T A J; 2 % © T riton X-l 
0 0£^irl 0 0 ml© PBS £rft]x.. 7jc±<c3 O^&gL/c&Cig^ 

] )#Tt±m V^MLtzik. PBST?ML^:^^ft>-t7 7 D 
(7 rJV-7>Tt±M, 3ml) !:77°7^L/; 0 77^A£P 
BSTtm lOmM ^^fty^t^SOmM h'JX-HC U p 

h 8. o^m^xmm^n-otzo mthm&s d s-^'jt^j ;ut ~ ft* 
x:n^PB SK*t LxmmLtZo mvr'&ounzp b st^ml^ u 
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V-XQ*7A (7 7 ^7y7tl, 6ml) i:7^7<L, ^7A^PB 

SXi&m&, 0~0. 6M N a C 1 il^E^oP B S dck O^tt}^ 
If o/c 0 ±I£i^ii?~;l^5^>^3^5 OmM hU-HCK pH8. 

Ctl^-tr > r 'J =3 > 1 0 (T;3>ttl) I ^tzmft*>i&lZ «fc o 
T&5 0 (iltX-mmb, $t»i:-)^h77'J-C3GVSTRL (*'J 

Wl^^TttSk PBS dT^FSHt) &mi*tzfJ\'*>j&9 w 4 

g st-e p ommtpizum? >^?©^50%©gst-epo^i 

(6) i'J Xutfo.^> u^y?-fggt«^©it£^#A 

F-l. fcii;xij7D*xf>OHr7'^-^Sl/«^HL-6 0 (A 
TCC CCL-240) © 2«©fflfla^ffl^T!^^/Co ttfcx x'J xn 
#xf >t UT(i:±l2CD^ ] ) zn#xf >SM»<** U K (GST- 

E p o ) U h << frT.Kte&'tZmTS.t LT# U 'J 

n^'tUjgffl L/c 0 H#fe#i|2- (9) Cie«©^rj*{r^oT3 4pmol 

/cm 2 (1. 5 //g/cm 2 ) *g^©G S T- E p o „ 1 3 3 pmol/cm 2 ( 1 0 
jug/cm 2 ) <D$ U U >:fc<=fcl>'3 4pmol/cm 2 ©G ST-Epoil33p 
mol/cm 2 ©^ U U ^ > t © jfi ft ft "7 U - h ^®H^t 

£ff o/Co ^tl^>c7)^u- h^ft^ftill x 1 0 4 cfu/»TKNEO-7^ 
^x, fcctO'l x l 0 4 fl©«IS££tr*&ite*iJ0*.T3 7°C"C2 4B#fyM 
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> + ^--> 3 >L/Co ^fc^iiLtli, TF-li;o^tliRPMI 

1 6 4 0 i£m ( 5 ng/ml GM-CFS> 50 ^fe/ml •> »J > „ 5 0 
//g/mlx h U7 1 h?^ -> y^mm Lfz h<D) „ HL-60CliRPMI 
i*W XJttm, 10% FCS, 5 Om$L/ml U 5 0// 

hiznmLtzmmt b v^^ymm^ir^x^ti^numL, 

2 9 6*I^blfc^L/- h2fe!:^LT2 4«#BH >*^- h LfcSU 

^li±ISO*Hfi^ Sfcfc?-^»S0. 7 5mg/»l®G4 1 
8££fr±K®Jg*6i::3£SILT3 7tt8BIB!«lU #3! L/c ^ o 
«£»;L*:o G4 1 8©SttT, ^STKtbSi Ltz = n^-^J; <9 G 4 

Atiim^^tl^tiTF-to M6 (a) i:iL/:TF- 1 »!|&©ig^ #'J'J 

T^**^ GST-Ep o frl£??-fZ>m&iZteZtl£ >9 ki^ilfci^A 
tomUMZtltio — ^ 06 (b) IZTr.LtzHL- 6 OmmX'te, GST 
-E p o o*?¥i:«l: 51fc?iA»^©±#«I btua^-j fc 0 JJl±©S 

at:^oT3 3 3pmol/cn! 2 (2 0//g/cni 2 ) ©H 2- 5 4 7, 3 4 pmol 
/cm 2 (1. 5//g/ciD 2 ) |§^OGST-Epo, «fc 3 4 pmol/cm 2 © 
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GST-Epoi 3 3 3pmol/cm 2 ( 2 0 ug/cm 2 ) OH 2- 5 4 7 iO 

AJW^n-en^-fo mi^£tiz>£oizH2- 5 4 7^{£fflL/c*i£ 

i:feGST-Ep o ©it^iC J; o T T F — 1 ffll&^Oitfc^llA&^ffl 

-X'lClit^il. 1 4 U Xf-U>£-X (# U b'-X t:>J7 

^U> i^DX^^T. ^ >Jt>fi>xaS}) ^ffl^to ±8Et*-X© 
2. 5%.«20/ili:i^y-^80 ( uU fc^^i^'J^-Zf K® 
PBSM 2nl*MT4tT-S»ibfc^x B S Afc=fct>'P B S£ 
in^T 4 ml© 1 %B S A/P B SSfciBi&i Ltz a Z 0!B«tt«k 9it>6#8t 
C«k^TISJKLrt:b'-X£lfJK5nl©l%BSA/PB SdSBS&U 

KSftilTlilOOtfg/il C- 2 7 4. lOO^g/ml H-27K 
1 0 0 ug/ml CH-27K 100 tig/ml CH- 2 9 6 , *>«fctfl 0 
Otfg/ml H-2 7U10^gAl C-2 7 4©fi^«!*fflt\ 

Mi lt2%b s Ami&z&m Lxmjs.it&if ti e - x brnm-mw u 
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cfcOSJRU *ft*'*i£2 0 0 01CTF - 1 *ffl!S. 1 OOOcfuOTK 
N E O -7 ^ ;^±ii i i i: 3 7 tT-fft^* lfc 0 M^fnUKU 0 
3 % Bacto Agar (7 a 7 3?i|) £r^t;R PM I igift [ 1 0 % F C S . 
5ng/ml GM-CFS Kho ^-y^M) „ 5 0i£&/ml ^- ^ 'J 
>> 5 0//g/mU huyhv^yV^^^fc©] CSiSL. cn^fab 
0. 5% Bacto Agar^#tr±ie©R PM I igmTltm L/c 3 5 mm 
F±f;i£Wc 0 tt:fe\ ^iffiti 0 . 7 5mg/ml G4 18^^ii^ffl, 

^£>©©2ii<9£{£ffl L^o ^U-h^5% C0 2 ^ 3 7tT14BF H 1 
>*^--> 3 >L^SK G4 1 8©#£T^ ^STCtfiiUfcnD 

--£It&U G4 1 8Wttr3n^-ot±l^^ (itfc^A^M) £3* Hi 

WKiiHs^SAa^^-en^ti^-ro H-27UC-274 (dm&®i& 

@^^L/:t'-X^ffl LTtii^rfcji, H-2 7 1 ©^^It^^k" 
^CH-271^CH- 2 9 6 £ tl/c £'-X£fflW;Ji 

(1) FGF. C-FGF'A^ffll^ie^fA 
FGF (^^ h > • t=> -y >?±$y) N J;CKi2^jg©@e?iJ#-^4 

"C^£ti£^ V K (C — FGF • A) ©U hc7-f;by;i^i:^t 

N I H/3T3lffl^^P--^^cT-y-tr^iCJ:-,T^-<^ 0 « 
^M^J2- (9) t::§c2l$©^&CJ: «9 132pmo 1 / cm 2 (2. 
25/ig/cm 2 ) OFGF, fcia'13 3pmo 1 / c m 2 (6. 3^g 
/cm 2 ) ©C-FGF • A (D^tti^tiZm l ^xm^.it^n /;y u- K 
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fcJ:a'B S A^iML/:M^^~ b (D*ti*ftUZ 10 0 Ocfu^PM 
5 n e o ^^^x^^^2ralO^^^X±«i^i!jDx.t3 7°C. 3 0 5>fe1 
7°U-f >^^--> 3 > Lfcit. P B S^ffl^T^U- h^ft/S^iC^i^ 
U/Co ^O^U-hiC2000«©NI H/3 T 3»^a^2ml®DM 
EMi&*t!l£#ox.T3 7°C. 2 4 8tF B ^>+a^-->3>L. ^©f&0. 7 
5mg/nilcDG 4 1 8 £ a t;iliR*g*i*-C 1 0 BB3 ^ncfl^T 
=m^-£&feU ft^LfCo m 9 <C'f§ ^ti^H^-fo EI^. Stteii 

El 9 (C^$*i>5 ck 9 ^PSi LTfffl bfcB S A@^^b^b- hTIi 
no^-^tjb31L/<i:^^^Oil^U. FGF, fccfc^C-FGF • A£@ 
tlhb/;^u- h^ffli^«^i:iiG4 1 8Wtt=i a — -©tH3t*<itig$ 
n/Co iCgSiOFGF, C-FGF- A*<Uho^^;l/X^ifi:?: 

WSD^tl/cC-FGF • AiiiliE^A^fc^TFG F ^ <0 &.tltz%iW: 
(2) 7°U- h^©l§^t:(H£ffl LtC-FGF • A*S tm^MA 

^^oit$^^fTo/;o -tuib-t>nffi.m2- (9) jciiem^&iiftt^ o. 

5 2 lpmol/cm 2 (0. 0 2 4 7 //g/cm 2 ) ~5. 2 1 pmol/cm 2 ( 0 . 2 
4 7 jug/cnr) <DC - FG F • A^l^l^t^Tof:^U- K 

[/BSAis^b-h (^tRsyu- h) zmi^ nmmA - (d 



-70- 



WO 97/18318 



PCT/JP96/03254 



£&fc>#*: 0 f#bin/:iSSiSi^2^bT-J^DMEM, ffe^£** 
«£0. 7 5mg/nilcDG 4 1 8 frDM E M £ t (I 3 7°CT 1 0 B FbI 
^i^^i *IL/:3DZ-|i;^, G 4 1 8 ^ £ £ t ^i&ttfiTif £ 
tl/m n^-^ir^-r^G 4 1 8 Wt£^ a^.-^oiij^^itfe^^A^^ 

ffl$n/;C-FGF • A©«JK. Smii«fc^*A^£*ft^n^-r«, 
/«£fc\ ^bs^u- K'©IilSl!it: 'J ^-7°^ KISO /iraol/cm 2 i: LT 

(3) HL- 6 OlEJJS-^Oitfc^A 
^liSST*5HL - 6 OM (ATCC CCL- 2 4 0) ^© V h 

-mmz^^xm^tZc -?tit>%^ 1 0 Opmol/cm 2 © C — F G F • A (4 
. 8//g/cm 2 ) , fciy'C-FGF-CSl (5. 1 //g/cm 2 ) ^ffiL^T 
^«J2- (9) Kie^^&T-B^tS-fTo^u- K fci!>'BSA 
^i^tL/:M7 p U- b©^tl^fttzl x 1 0 4 cfu/<DTKNEO^-< 

2000fiOHL-6 0Wtt^2ral©RPM I igtfc (10% 
F C S, 5 OmtZL/mlCD^— is 'J >• 5 0 ^g/mlCDX hb^Fv^ 

'>>^iiDLTffiffl) £-ftn;iT3 7°CT2 4 B^iHH >^^--> 3 > L/c D 

tl>h$:&ti-£tz 0 m >htltzMJ&mffii&(D o ^>CD 1/2^'o^CH - 2 9 6 
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7 5 mg/mlcD G 4 1 8 £^t;_h§£©R PM I t&Mlz&&L^ 3 7°CT' 1 2 
BlffllMU liiilf:3o^-$jj^/:o &>f° V K£{£ffl UT14I 

»=>ti/;G 4 1 8»i£=» n--^^ia 1 1 IZ^To HI*. tHIS^^U- h t" 

^fiiiith^L/cG 4 1 8iit3D--U*^ti 

HI 1 i!^^n^ct9C BS AH^ft^l/- hirit^LTC- FG F • 
Afcck^'C-FGF-CS 1 Zmfeit Ltz-fV- htliG 4 1 8ift^ D 

(4) v^X#fMI&^©ite^A 

#MJ}£^-© U h □^^^Xl^CJtt^ FGF. C-FGF • Afcj; 
a'C-FGF-CS 1 (D$j]$k%m^<Z>tztf), KTi:^tIi^T^:„ 

6~8ili^©vi7X (C3H/He J) 1 5 0 mg/Kg© 5 - 7 o 
^5->;b (5-FU, X^ttl) ^©2B^C^ 

JEi#fc«fcC51!5#^»il±J LT#*S£$&1X L/Co mZfttz-WMZ-y J 

/Co 

■7'i'X#iaaBta(±;U^ + - (Luskey) ^©^i* (Blood. M80#. ^396 
19923p) dSfcl^ U h a ^ -f (i^ii^iJilC^fT o fc D 

•ftzt>*>^ 2 0% FCS. lOOftiAl IMt h-f >^-a^*> 
-6 (rhl L — 6. 7Ayi> fctSS ) . lOOng/il g^-7^XM 
J&H 1 ? (rmSCF. 7A^x>tSf) , 5 0 i£t&/ml©^ > U >fc <fc 
5 0 j/g/mlCDX huy hT>f y>^tWt5a-MEM 
* ill x 1 0 6 cells/ / ml©*fflSS^ST±!e©-7 r 7X#«5^fflfla^^toL. 5 
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% co 2 ck 3 7°ct-4 8b$isk h Ltz a ^mmmLtzmi&i* 

H»IJ2- (9) tCiBtfCD^&KftoT 2 3 6 //mol/cm 2 ( 4 u g/cm 2 ) 
OFGF, 16 9pmol/cm 2 (8 x/g/cm 2 ) ©C-FGF • A. £>£<^(i 
15 9 xzmol/cm 2 (8 /zg/cm 2 ) OC-FGF-CS 1 ^SHMTlS^t^- 
u^tzzfV-Y, fcckCh'B S Amfeit-fV- F mm^ly-Y) i:lxi 
0 6 i©ft»L/;fflS§i 1 x 1 0 4 cfu©PM5 neo^;U^t 

- F L/c 0 2B#P B ^t(i|s]SO^^^X^^tr|5]^|©±^ttb (2ml) Zlfttziz 
^b-hdilSnLs $ t>C 2 2 ISfPb'K >4^<- F^^it/Co -f>^"K 

*L£fflli5ttinil3Ktt»%ft (CDB. »*££*tt^*>©. ^Vnfti) 
£r{£ffl LT^^f'^Ib, Ctl^^^^i±T(Hl^fi^T-2lHl^^ LfcSU 
ffl«S«[*fff»Lfco fflU/«liHPP-CFC (High Proliferative 
Potential-Colony Forming Cells, ftifftflgn a — -JBJdtfflBS) T -y -b 

HPP-CFC77^^li7'77 KU- (Bradley) ^©^& (Aust. J. 
Exp. Biol. Med. Sci. „ ff§44^ s m287~293Hs 1966^) ir^otfi-, 
tz 0 6 6%lID:«^«!^ffflL, ^If 1. 5mg 

/ml© G 4 1 8 fccfctF'^£tt(^&©©2iI<9£fflt,^c 0 l^ 7 

z-^lhiz <0 K 1 x 1 0 4 momm\&lfe%:M1m U 10% C0 2 ^ 3 7°C 

n--%«jtg|*it-C«^L. HPP-CFCfi*0«3n^- (g 
0. 5mmJi(±) £ft&LTG 4 1 8 n^-CDtij^^ (itfc^>*A#; 



-73- 



WO 97/18318 



PCT/JP96/03254 



mi 2 C^£ft<5 J; o (I. tm.t Ltfffl L 7t B SAISff/U- ht 
liG4 1 8 n — -lifcbgi LT^ttC ^©(C*t _LfS©&tf U ^^5^ 

K*@3£<bL^y L/- h^^ffl L/ci#£(;:teG4 1 8 p 
ntt^o itfc^SASWteF G F, C-FGF-A, C-FGF 

- C S 1 ©ll[I(r|^< /^tfc^ *E82^.cD*££rSt4£^0 7 ^ 

(5) 7b- h0l^ti:ii L/:C 2 7 7-Co 1 Vxt^ iitfc^^ 

a* (D-mmoc 277-co 1 v^ffl^tiM^fro/iyu- ht© 
mfc^mxiftmoitm&MTi^^m^&Ort'itzo 0. ipmoi/cm 2 

(0. 1 jug/cm 2 ) -4 1 6pmol/cm 2 (2 0 Hg/cm 2 ) (DC 2 7 7 - C 

o 1 V£ffli^ HS£^J2 - (9) {r§£»©:^&t- cfco-cy u- h^©if 
it%ft-?tz 0 dft^cD7°U- h©*ti?*li: 1 0 0 0cfuCOPM5 n e o 
7^;t/X£^t;2ml©^;UX±m&£:tJDX-T3 7°C. 3 O^P^u^ > 
*^--> a >L/c^K P B S^ffll^yu- h*»JSWH«fe^Lfco - 
oyu-h{:2 0 0 0iONI H/3 T 3*E8S£^t;2ml©DMEMi&t-fc 
^^jn^T3 7°C. 2 4B#Pb^ >*i^-'>a >L*:&> 

fc^ftfcfflllSSSflflJftfc-fl'U — ^CilDMEMx & li&*K0. 
7 5Bg/al©G 4 18 ^ttDMEM^T 3 7°CT" 1 0 BF^iL, 
iiJ5tL*::3 n^-#£&*.jt 0 G 4 1 8 ^C^iHn?^ btliz n u — 
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013i:^$*i5J:?i:C 2 7 7-Co 1 V &mm<t Ltz7\s- b&m 

(6) #v v is>%m^tz]&&i^mA 

ij i; V > [ (L y s ) n ] iUh n ^ ^ ;bx £ (Dtk^^^AT \Z7f^-tU 
mz&tom^tZo tfV <J y>i LT(2tf'J-L- 'J >H<k7k*»tg (# 
5 75-10 75". ftttfcfcfiigifcii!) ^{g^L/Co 13 3pmol/cm 2 

( i o ^g/cu 2 ) opb smmt Ltzrn U nmm2 - (9) 

CKB SA^IML/fc^Jiaru- f^^^ftCot^TH^m - (2) 

01 4 K^StL* J: 9 i:B SA^ffll^Jtiyi/- hTfinn--*^ 
btl^^-9^©i:^U, 'J U : J y^m^it Ltz -fly- htliG 4 1 81 

HJfeflJ 5 

(1) * U^f KCi^^ffl^fclfi^fA 

h±lw@£Uttt^JgiT{£fflU HfifcL^o mmM2- (9) i:gE«©^ 
&T££*>l;&B S A%mi£.itLXi3i^tzzfL>- hi:iO0 OpfucDPM 
5neo^/W, 2 0 0 Oil© N I H/3 T 3*EJ5S. *> «t tm*J& 0 . 
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6 3nBol/ml©&* U^^f K (H-271, CH-271. H2-54 
7, CH2-826) £^t;2ml©DMEM±g*fe£]!]DX-T 3 7 °C\ 2 4 B# 

/c*ffiM^&^2#5}UT — JrDMEM, W^ISO. 7 5mg/ml 
®G4 1 8^ti:DMEMii fete 3 7°CTl OBH^iLs HJ^LAi^ 
a^-m^^^./Co G 4 1 8^^*«l^«!t'it'nfc2a--Si:Jitt 
5G41 8 Wtt^ n^-3&©iij£^fc^#A^£ U ^cD^m^IH 1 

-To 

mi olZjfsZtiZJio^. H 2 - 5 4 7 fftE.T~e<Z>&fc=P0L Atomic 
H-2 7 l^ETKit^T^lXi^K. t^CH2-826T'feCH-2 

$ ^KSMfflttfcft^fr o/Co ^'J^f KilTCH-2 7K CH- 
296s H2-54 7 U *n*'*i:/U- hfcfcOO. 12 6nmol 

(ftiSO. 0 6 3nmol/ml) . 1. 2 6 nmol dfeWkS. 0 . 6 3 nmol/ml) 
©2iiO©»-Cfflt^fife<i±Ei:P*ft^lif^l>^o Ell 6 tl'fi £ft^££3l 

016ir^^ti^J:9(CH2-54 7 Wcl#£r (1 12. BH^2««9 
©^ij^^f Ki©i:^btfcCH-2 71> CH- 2 9 6 Kit-iTWS 
trflK^ite^A^^^tifco 

(2) h 2 s- 5 7 3 ^m^ti-TV ^mmn&^M&fc^mA 



-76- 



WO 97/18318 



PCT/JP96/03254 



■wmmm^o) u h □ v * ;i/xi^c*tt5H 2 s - 5 7 3 m^^m^ 

fTo/c 0 v Y n^-r;l/X^B#©y U- HHiH 2 S - 5 7 3 [1 

6 Opmol/cm 2 (1 0 /zg/cnr) ] ^i^tLf:fcOOi, CH- 2 9 6 
[ 1 3 2pmol/cm 2 (8. 3/zg/cnn 2 ) ] ^i^tlt^©, fc^D^BS 

<t LTB SA^B^tLfcfeO^fflC^o HPP-CFC77^CJ:»3 

&fc^»A^£^ir o 

i£G 4 1 8 IttOBM^ n — - ©tit! 51 f3J|£ tittle 0 CH - 2 9 6I§5£ 
hTliftS 0 %©itfc^#A^*r<'f#£nT^£;K H 2 S - 5 

7 3@5£ft7*u- b£ffl W;i#£rfc(^;ftcfc 0 fcSi*TG 4 1 8itt 

H«S« 6 

(i) #@^®n^tt^e^ffl^/ciia^A 

t>*>. »J2- (9) (C!S«6©^S{Cck <9 * bfr 1>J6B S A£H^4k L 
Tfc^f:yL/-hi:iO 0cfuOPM5 neo^^X, 2 0 0 0i©N 
I H/3T3IB3S. fcctOIMl 0. 4 0. 2 5 0 vg/ml (*tl*'tl 
0. 1 5 8. 0. 6 3 2. 3. 9 5 0 nmol/mllCtg^) © C H - 2 9 6 £ 
^t:2«l®DMEMigJ|^MT2 >4-^.K--> 3 >Lfc&. # 
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2 4B$fyH >4-^<- h Lti'ik> t&MZt&m&O. 7 Smg/mlcDG 4 1 8 
^t;DMEMi:^LT$^i:i0BP B 1§!tbt o ttz. MMtLXC 
H-2 9 6^aU^i>0, ^^^'3 2pmol/cni 2 (2^g/cm 2 ) „ 1 
2 7pmol/cm 2 (8,ug/cn) 2 ) © C H - 2 9 6 &mi£4t Lti 7 V - Y 



1 



7° U— K 


CH-296 


G418 r =3 n^-^ 


BSA 




5 


BSA 


10^g/ml 


41 


BSA 


40 /zg/ral 


66 


BSA 


250 # g/ml 


92 


CH-296(32pmol/cm 2 ) 




55 


CH-296(127pmol/cra 2 ) 




47 



Zm&lzttCH- 2 9 6^^ffiTtci±^TG 4 1 8 fttt =J a --»*^ti 
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B SAS^Itru- hCiiCH-2 9 6^L/.i:^;i^5 0 
^oT±IEOC H- 2 9 6i:i5bh d ? ^ yUxMSHJSil^te-f > + 
^- h*i:M*©CH- 2 9 6^7° U- hl^Ltt/cb^ntljO 

(2) ^H^otS^tt^rM^ffl^fciife^A 

t>*>. mmm2- (9) {cie^co^-s^^^^^^DfcB s a^s^l 

TfcWc^U- h {I 1 0 0 0cfu©PM5 n e o ^-f/UX. 2 0 0 01© 
NIH/3T3», 6 7 nmol/mlCD C-FGF • A N 

ColV\ C 2 7 7-Co 1 VZ^HZ'n^tS 2 ml(D DUE Migi&ZfiQz. 
T3 7°C, 24W> + a^-^ 3 >L/;t, ^fiBSSiif* 
■> a Elliot, £tz7ls- hizttmistzmifel* h <)-?•> y&io^cy 

^:tt.W^bT-MDMEM, fc?-^IS0. 7 5mg/ 
ml©G4 1 8^DMEMiifci:3 7°CT1 0BF H 1±£#U fcb£tL*: 
^--^Mt G 4 1 8Z££U^mW-Z'mz>fttz=iu--mz1tf 
~t%> G 4 1 8ifttt=m^-&©iiJ££££^£AS»<i: U ^cdMJH£EI 

BI 1 8 Ji^^ti^ =h o c 'J K*<«?>r A-x^&KNc^t^-rs 
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(3) }mi&(0WL&&mn&m^tz&mmi&^cDj&fc?mA 
i^x&LTn&vizLxm^fco -?Kt>*>. mmm-2- (9) 

(IJ; <9 3 3 3pmol/cm 2 ( 1 0 /zg/cni 2 ) OH-271 ^H^'ftL^yu 
- K fcctO'B S A^-g^bb^U- h(D^tl^tlK 1 x 1 0 4 cfu/© 
TKNEOO-f^X, lxl0 4 f©TF- 1 ft&M&^ts 2ml®RPM I 
16 4 Omm [5ng/ml GM-CFS, 5 0#l&/ral ^— *> U >\ 5 0 
W gAUhuyh7^y>^^trt)0] £Jjn;U $bi:BSA^fl: 
Ltyu- hC 5 0 Aig/nl (1. 6 7nnol/nl) ©H - 2 7 1 

^ftO^T 3 7°CT2 4 B#fHH •> 3 > Ltz 0 -f •> a > 

z>titzmf&Mffii&(Do *>cd l/5^CH- 2 9 6^i^hL^U- 
h 2fttc^ LT 2 4B#fHH b LfcfcU ±£ite£— ^l£_k§£©igitik 

*fct>-5— ^(4»«flT0. 7 5mg/mlOG 4 1 8 £^t?ii§e©±£*ti2(^#l 
lT3 7°CT8af B ^SL^ tBSlLfc3n--»«-»[^.fco G418©ff 

£et\ ^S£Tcajsufc3o--»«k o g 4 i 8m$L^v--o&mm 

Citfc^SIAaWO £*ttJLfco 9i:^to El*, fit 

EH 1 9 fw^SftS cfc-5 C *lJEOH-2 7 1 LmciiH- 
2 7 1 £©5£4bLfi:/U- h «k*5 fci*^it{E^*A&*^£ftT*>(K 

tf - i mm^omfcTmAizu- 2 7 1 ^i^-r^nii. imfeow 
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fcBSA^ftyu- Mr 1 0 0 OiON I H/3T3«^^^2ralO 
DMEM^inx.. 3 7°CT'2 4NfP H ^W$-fr/= 0 - ©^ U - h =t K> igf&& 
2 ml© 1 . 6 7nmol/ml©H- 2 7 1 s C H - 2 7 K C 
-FGF'Afcj:WiLTPBS^MT 3 7 0 C, 2. 5^Ph^> + ^ 
^- h LfcSK 2 5n.M^X (HE P E S) > ? *¥ftigjgg 

& (HB S S. G i b c ot±m) T:'-fU- hZ&cftLtZo friz 1 0 0 Ocf 
u©PM5 n e o Q << frX&£ti2nl<DV J j\,x±mfc&zf]s- hlZfinz. 
T37°C. 3 0^>^a^-M/;^ PB St^U- h WL/: 0 
C©yu- h(-2ml^DMEM^*Dx.T3 7 °C. 2 4 B#HH >^^- h 
Ltz&lZftmHWfete?** >^--> 3 XCofcoT. titifV- MCtt^L 

ffi#££*>-t±fc 0 f#£*lfc*EM^&£-#LT-:^£DMEM. 
9— 2r£&aft0. 7 5mg/ral®G4 1 8^DMEMiiti:3 7 
°CT1 OBPbI^SL. iUiLfc3D;-»^fc 0 G4 1 8£££tt(^ 
^W^/:3o^-|i[i;^t5G4 1 8 Wtt=3 n^-£fc©gij££ii£ 

?iA^tu ^©^^^ni2 o izm-to m*. m$& urnm Ltzmm 
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$ #sjnf£^ U ^7°f 0. 2 9 nnol/ml© C - F G F • A. 

fcotC^O. 7 9nmol/mlcr> CH- 2 9 6 ll^M ±IE|5)t*Oll«fe^ff ~> 

itfc^^AiM^-To El 2 1 J;:^£*lS«fc 9 KC - F G F • A N fc ckCK 
CH- 2 9 6^^L/c^^{i(iitfe^#A^^O±#^m^nTfc^. 
C-FGF • Alw-3^T±ie©gte#fll&$ft3 i i fee CH-2 9 6 

H»J 7 

Si. l u>t"-x y f — X »; u > ~ ? 

□ x^y. ^'Jt^xyxttS) £BH*fc 0 ±Et*-X©2. 5%!®« 
i&2 0 ^lilJi^ 7 -/U8 0 uU *J«kU t 4 0 # g/ml© C H — 2 9 6 
2dq1^^dx.T 4tT-S»f LfcSU BSAfci^PBS ^to^T 4 ml© 
1%BSA/PB SS&SB&i: L/Co d ©.«?&=fc 9 J: ^ TtsUR 

Lfc t: - X£SJ£ 5il©l^BSA/PBSi:iiU M&T 1 NpRS^S 
LTCH-2 9 61S{tt'-XOB««*ifco /ifc^i UCH-2 
9 6»*©*^*3(C2%B SA£tefflLT@£fb«ft£?Tofct"-;Cfcl§J 

iEOt'-XBSftO^l/l 0* CO. 5ml) ££*K Zfi^OM. 
'l>#8HKct oT t'-X^HJiR L/cSU ctiCl 0 0 0cfu©PM5 n e o 
OY^x^ttDMEM^SDX.T 3 7°C\ 3 0 53-FaW > + j.^— h Lfco 
k*-X41«BSA/PB ST'20W> 2 mlODMEMClS LT 1 
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ml^Tls- Mlf£U 3xl0 5 I©KMH/3 T 3 *ffllS££fr 1 nl<DD 
-hL/Co *<DgK ^*fi«-**«^0. 7 Smg/mlCDG 4 1 8 ^DME 

S2i:i$ti5J;^:CH-2 9 6 £@^t U/c t"- X£&ffl L^if^ 
2 6 4IOG 4 1 8Wtt=3n--j&<iiJ3iLrt:CDJ;:**U **J&<£: Ltffl 



312 









0 


CH-296@^>ft 


2 6 4 



( 2 ) mMmmm^m^t Ltz z-x&m ^tz-w ^■wmmm^mB 

^X#f$ffflJ^(;m«iJ4 - (4) t=E«©^&(lfife^Tai«!Ls ^IS 

nmm2- (9) {c§£*£©^&{-^tb s A^i^tL/ryL- k 

-tii=^lfeW7- (1) K3EI8©;£&TWi¥L*:CH-- 2 9 6@^lt£- 
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X©9 l / l 01^^Dl/;l)©©^n^f: l x l 0 6 mco=fmmm 
L/riM*fflJf£<i: 1x10 4 cfu©PM5 n e o V t Jlx t & £ ts±^(Dfm 

B#^^(clUS©^-r A-x£#i?il*i<E>^tfe (2ml) ^ff^jcy u- Miii 
fflfS^il^ffi^ (C DBs ttl^ ^^n^) £{£fflLT^cti 

Ltzo umLtzmmmmm4- u) ce«©^i:^^hpp-cf 

®U StttUiae^aHAS*^*^^ d©££fl=k <9> CH-2 9 61Mt" 

nmw8 

(1) H-27L fc«fctfCH- 2 7 l^BH^atfe^SA 
H-2 7 lou hD-)^;ui^i:5tt5i^ H-27K fcck^ 
V h p^Y^Xj^^OiEii^^-rcir^a^tLT^^CH- 2 7 1 

u- h*»KWlw«5^L> *ci:SSt5^-f^oi*N IH/3T3 

ffiL/Co f HSte^J2- (9) IB«o^j*c«kO«^o»JgoH- 

2 7 1 [6 7pmol/cm 2 (2 yUg/cm 2 ) ~3 3 3praol/cm 2 ( 1 0 jug/an 2 ) 
] . fccti^'CH-271 C6 7pmol/cra 2 (4 /ig/cnr) -3 3 3pmol/c 
m 2 (2 0//g/cm 2 ) ] t, ^H/SltSHT^n 1 r> 7t7 U- h <D*tl*'tllZ 
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1 0 0 0cfu©PM5 n e o 7 4 ;UX£^t; 2 ml© ry j JUX±mi&%:1m7L 
T3 7°C. 3 0ftm7l"( >*^^--> a > UfcSU PBS^fflt^yu 
- h£»JEttH2Sfc*£Lfco ^©^U- h C 2 0 0 0flS©N I H/3 T 3 *E 
IS*tt;2il0DMEM^llt!*Jnx.T3 7°C. 2 4 B#RSH 3 
> U -^©(£0. 7 5rog/ml©G 4 1 8 Z^tsMftt&tytpX' 1 0 BPali^M 

-To 12 3li^tt^Kijie^3SAMcDM^^*-ria-e*0> 
^'^^ KOfffli, 8&tilil*G4 1 8itt3D--Mff 0 

El 2 3Jw^$n^ cfc-^C CH-2 7 l*ffll^»^tcJ4H^-fb»ft^ 
fflWctf 'J^T"^ KzftKK3&^fc>£-r«JI!|R|g&CDG 4 1 8itt3o^- 
*<fciJSUfco CtL{w*fL N H- 2 7 1 -Cli@3£rt:©BR©# U ^7"^ K»K 
*±»f *C tjr«k*3«Ktt??W{wtb^3 n--»^itJDLT*>*3 N 3 3 3 
pmol/cm 2 T@^'fl:^fT-p/cfc©T;4CH- 2 7 1 <t|l|§S©G 418i 
ttnn--^^/:. C©Z £(i+#S©H- 2 7 1 ^ffll^l/- h 
(Dm^.it^no CH-27 1 £HK_t|n|^©^ -f 7l/*j£5fea& 

ft 5 d ££tf UT^So 
(2) C-FGF • h*m^tz3k&=f-mK 

C-FGF • "J ^-fl- K© U h >f;UXfi5fei;: fcf-T N I 

2- (9) iClB*©^iSilJ: <0 1 2 7pmol/cm 2 (6//g/cm 2 ) ©C-F 
G F • A-ca^t^-iTo^l/- K 1 2 7pmol/cn 2 (7. 6 #g/cm 2 ) 
©CH-2 7 1 TH^fc^ofcyu- 12 7praol/cni 2 (8 /zg/cm 2 ) 
©CH- 2 9 6TTO^{f^f:^U - K fcckO'B S A&m7£4tLtz*S 

m.-?^- hzmmLtzmmmms- en ti<iqiwft-cjFiii/fc. 

^©^m^HI2 4K^-r 0 E| 2 4 tt&ftg&ftlK <fcit£^t^a*i*©IW«£ 
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- hflino^-MLii^-,/: 0 — # x C- FG F • h^m^itLtz 

b&m^tzm&i-teG 4 i 8M&^v—-<Dthm.i>mm$ti, 

aiiCH-27K 9 6 l^c *> © t f5j?lS£T£> o fc 0 

dffll tliFG F5}?±i:CH-2 71, illWi: 

(3) C-FGF-CSl^ffll^»£?*A 

C-FGF-CS 1 #11 ^-Tf- KOU hn^^/bXi^C^ta^S^ 

MTiz^-tmftizx^Tm^tzv -rteto^^ ^n^ni 3 3pmoi/cm 2 © 

C-FGF-CSl (6. 7 /zg/cm 2 ) . C-FGF • A (6. 3 /zg/c 
m 2 ) „ CH-271 (8 fig/cm 2 ) s CH-296 (8. 4 ^g/cm 2 ) £ 

ffl^THjfe^j2- (9) (cietg©^ST-7 c u- hoH/S-ft^m^ :n* 

ffl^TH*fE0J8- CD Ir|«©N I H/3T3IIBIte3n--Jgfi£T»y-lr'r 

- h"CJili«IH»[OG 4 1 8ftt3D^-^tliILtfcf), C-FGF- 
C S 1 *>flfe©# 'J^^f 1 Kiif^i:if©b ho^^^x^gft 

(4) C277-Co 1 V£flH^ififc^?A 

C 2 7 7-C o 1 V^U^T 0 ^ KOU hn^'f^xftftllWtSfti*, 
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1 2 4pniol/cni 2 (6. 4 ug/cm 2 ) ©C277-Co 1 VTm^t^n-o 

(1) ilHI^O^-jSTi^ffiL^o ^®^^^HI2 6 IZ^-fo 12 6l« 

®:fc«kD*B S A£ N ifiii:G4 1 8 □ o --&£^-To 

112 6 IZTTsZtiZJ: (IBS A^fflt^;^,Hsyb- hTlinn--^! 
ZtitefritzCDlzM U C 2 7 7-Co 1 V£H3£4t Lfc^U- hTiiG 
4 1 8Wtt^o--©t±}^^BiIS$nfCo -®:iliC o 1 V^-hd U 

^(D&mizxt)^ mm^mwmmizr^m^ti, ^moyj-mit^m^ 

m^mm^Ol^ h o ^ ^ yUX^itfe^A^fr o tzib<D* «y h 

mitt, mmwm^mmm 1 ?-. mm^mmmmm^^^m-r^mnm^s 
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So 

si^jBHia^cite^A^^^-r^^^T'feSo 

HI 5 te N "7 >r 7*n * * ^ ><7>*fflJfeg=#S13&tf V ^7°^ h\ * U 'J v 
7n^7f >7777>h^ fc^'7 * 7ots ? ^ yy 5 7 V > h t 7 4 

£?#A^^tr77tfe^o 
me it, jr-ij xn^i^ >si^^s if'jy^^ fcwxijxD^xf 

El 7 ti. ^ U XDf>if >§§^ft. 7 -< 7 "p* 7 3- > 7 7/ y hM 

ft © s & ^ j ; J: 3 m ft *h its ^ © it & ^ m a «j ^ £ m -r 7' 5 7 t h 3 0 

El 8 te> 7^7a^7f 777777F b- X\ 7^7'o^7f 
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?v > hs^*c«t*«w«Bia^oae : F3WAS»s*s«:^-r^^7T*-5 0 

EI 1 6 li. 7 4 ^f>77 ?V > r *> ^D^^f>77 

mi 7 (4 N 7 ^ 7o 7 f >7 7 77 > F fc J:[>'7 O'D 7, 7 f >7 7 

?V > rS^<*CJ;**WilfflJia^©ae^*Aj»^^-r$^ict-5j><i: 
"3©r77T*5o 
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<5 o 

<E> o 

>7777 > M:«k ^^W^HIS^^jte^^A^^-9-^ -5 1^0/7 
.12! 2 6 14. 37-y>77 > r«-&W-rS«tett«BllC«kSaiWiBB 
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mm 



w.vm'^ : 1 

i£?'J©S£ : 2 7 1 

mcom : 1 

h#n : Hi^^ 

se^u : 

Ala He Pro Ala Pro Thr Asp Leu Lys Phe Thr Gin Val Thr Pro 
1 5 10 15 

Thr Ser Leu Ser Ala Gin Trp Thr Pro Pro Asn Val Gin Leu Thr 

20 25 30 

Gly Tyr Arg Val Arg Val Thr Pro Lys Glu Lys Thr Gly Pro Met 

35 40 45 

Lys Glu He Asn Leu Ala Pro Asp Ser Ser Ser Val Val Val Ser 

50 55 60 

Gly Leu Met Val Ala Thr Lys Tyr Glu Val Ser Val Tyr Ala Leu 

65 70 75 

Lys Asp Thr Leu Thr Ser Arg Pro Ala Gin Gly Val Val Thr Thr 

80 85 90 

Leu Glu Asn Val Ser Pro Pro Arg Arg Ala Arg Val Thr Asp Ala 

95 100 105 

Thr Glu Thr Thr He Thr lie Ser Trp Arg Thr Lys Thr Glu Thr 
110 115 120 
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lie Thr Gly 
Pro lie Gin 
Thr Gly Leu 
Leu Asn Asp 
Thr Ala He 
Pro Asn Ser 
Thr Gly Tyr 
Glu Val Val 
Thr Gly Leu 
Leu Lys Asn 
Thr 



Phe Gin Val 

125 

Arg Thr He 
140 

Gin Pro Gly 
155 

Asn Ala Arg 
170 

Asp Ala Pro 
185 

Leu Leu Val 

200 
He He Lys 

215 
Pro Arg Pro 

230 

Glu Pro Gly 
245 

Asn Gin Lys 
260 



Asp Ala Val 
Lys Pro Asp 
Thr Asp Tyr 
Ser Ser Pro 
Ser Asn Leu 
Ser Trp Gin 
Tyr Glu Lys 
Arg Pro Gly 
Thr Glu Tyr 
Ser Glu Pro 



Pro Ala Asn 

130 

Val Arg Ser 
145 

Lys He Tyr 
160 

Val Val He 
175 

Arg Phe Leu 
190 

Pro Pro Arg 
205 

Pro Gly Ser 
220 

Val Thr Glu 

235 

Thr He Tyr 
250 

Leu He Gly 
265 



Gly Gin Thr 

135 

Tyr Thr He 
150 

Leu Tyr Thr 
165 

Asp Ala Ser 
180 

Ala Thr Thr 
195 

Ala Arg lie 
210 

Pro Pro Arg 

225 

Ala Thr He 
240 

Val He Ala 
255 

Arg Lys Lys 
270 



@e?IJ#^f : 2 
K?lJ©g£ : 2 5 
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mom : i *m 
h # n v - : mm 

BE?iJ : 

Asp Glu Leu Pro Gin Leu Val Thr Leu Pro His Pro Asn Leu His 
15 10 15 

Gly Pro Glu He Leu Asp Val Pro Ser Thr 
20 25 

K?iJ#-^ : 3 
E?iJ©g£ : 1 5 5 

w.mom : r i j m 
mom : i *m 
h^n is- : mm 

mviomm : ^fi- K 

Met Ala Ala Gly Ser He Thr Thr Leu Pro Ala Leu Pro Glu Asp 

15 10 15 

Gly Gly Ser Gly Ala Phe Pro Pro Gly His Phe Lys Asp Pro Lys 

20 25 30 

Arg Leu Tyr Cys Lys Asn Gly Gly Phe Phe Leu Arg He His Pro 

35 40 45 

Asp Gly Arg Val Asp Gly Val Arg Glu Lys Ser Asp Pro His He 

50 55 60 

Lys Leu Gin Leu Gin Ala Glu Glu Arg Gly Val Val Ser He Lys 
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65 70 75 

Gly Val Cys Ala Asn Arg Tyr Leu Ala Met Lys Glu Asp Gly Arg 

80 85 90 

Leu Leu Ala Ser Lys Cys Val Thr Asp Glu Cys Phe Phe Phe Glu 

95 100 105 

Arg Leu Glu Ser Asn Asn Tyr Asn Thr Tyr Arg Ser Arg Lys Tyr 

110 115 120 

Thr Ser Trp Tyr Val Ala Leu Lys Arg Thr Gly Gin Tyr Lys Leu 

125 130 135 

Gly Ser Lys Thr Gly Pro Gly Gin Lys Ala He Leu Phe Leu Pro 

140 145 150 
Met Ser Ala Lys Ser 
155 



E?U©fi£ : 4 3 2 

mwm : 7 ~ j wt 
^*Dy- : mm 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 

15 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 



-94- 



WO 97/18318 



PCT/JP96/03254 



Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 
35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 
50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 
65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 
80 85 90 

Ser Pro Thr Gly He Asp Phe Ser Asp lie Thr Ala Asn Ser Phe 
95 100 105 

Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 
110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 
125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 
140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 
155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 
170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 
185 190 195 

Leu lie Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 
200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 
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Thr Val Pro 
Pro Gly Val 
Gly Asp Ser 
Thr Glu He 
Leu Pro Ala 
Gly His Phe 
Phe Phe Leu 
Glu Lys Ser 
Arg Gly Val 
Ala Met Lys 
Asp Glu Cys 
Thr Tyr Arg 



215 

Gly Ser Lys 

230 
Asp Tyr Thr 

245 
Pro Ala Ser 

260 
Asp Lys Pro 

275 

Leu Pro Glu 
290 

Lys Asp Pro 
305 

Arg He His 

320 
Asp Pro His 

335 

Val Ser He 

350 
Glu Asp Gly 

365 
Phe Phe Phe 

380 
Ser Arg Lys 

395 



Ser Thr Ala 
lie Thr Val 
Ser Lys Pro 
Ser Met Ala 
Asp Gly Gly 
Lys Arg Leu 
Pro Asp Gly 
He Lys Leu 
Lys Gly Val 
Arg Leu Leu 
Glu Arg Leu 
Tyr Thr Ser 



220 

Thr lie Ser 
235 

Tyr Ala Val 
250 

lie Ser He 
265 

Ala Gly Ser 
280 

Ser Gly Ala 
295 

Tyr Cys Lys 
310 

Arg Val Asp 

325 

Gin Leu Gin 
340 

Cys Ala Asn 
355 

Ala Ser Lys 
370 

Glu Ser Asn 
385 

Trp Tyr Val 
400 



225 

Gly Leu Lys 
240 

Thr Gly Arg 

255 

Asn Tyr Arg 
270 

He Thr Thr 

285 

Phe Pro Pro 
300 

Asn Gly Gly 
315 

Gly Val Arg 
330 

Ala Glu Glu 

345 

Arg Tyr Leu 
360 

Cys Val Thr 

375 

Asn Tyr Asn 
390 

Ala Leu Lys 
405 
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Arg Thr Gly Gin Tyr Lys Leu Gly Ser Lys Thr Gly Pro Gly Gin 
410 415 420 

Lys Ala He Leu Phe Leu Pro Met Ser Ala Lys Ser 
425 430 



mvm^ .■ 5 

I£?»J<Dfi£ : 4 5 7 

mcom : i *m 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 

1 5 10 15 
Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 

Ser lie Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 

65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 

80 85 90 

Ser Pro Thr Gly He Asp Phe Ser Asp lie Thr Ala Asn Ser Phe 
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Thr Val His 
He Arg His 
Arg Val Pro 
Pro Gly Thr 
Glu Glu Ser 
Val Pro Arg 
Leu He Ser 
He Thr Tyr 
Thr Val Pro 
Pro Gly Val 
Gly Asp Ser 
Thr Glu He 



95 

Trp He Ala 
110 

His Pro Glu 
125 

His Ser Arg 
140 

Glu Tyr Val 
155 

Pro Leu Leu 
170 

Asp Leu Glu 

185 
Trp Asp Ala 

200 
Gly Glu Thr 

215 
Gly Ser Lys 

230 
Asp Tyr Thr 

245 
Pro Ala Ser 

260 
Asp Lys Pro 

275 



Pro Arg Ala 
His Phe Ser 
Asn Ser He 
Val Ser He 
He Gly Gin 
Val Val Ala 
Pro Ala Val 
Gly Gly Asn 
Ser Thr Ala 
He Thr Val 
Ser Lys Pro 
Ser Met Ala 
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100 

Thr He Thr 
115 

Gly Arg Pro 
130 

Thr Leu Thr 

145 

Val Ala Leu 
160 

Gin Ser Thr 
175 

Ala Thr Pro 
190 

Thr Val Arg 

205 

Ser Pro Val 

220 

Thr He Ser 
235 

Tyr Ala Val 

250 

He Ser He 
265 

Ala Gly Ser 
280 



105 

Gly Tyr Arg 
120 

Arg Glu Asp 
135 

Asn Leu Thr 
150 

Asn Gly Arg 
165 

Val Ser Asp 
180 

Thr Ser Leu 
195 

Tyr Tyr Arg 
210 

Gin Glu Phe 

225 

Gly Leu Lys 
240 

Thr Gly Arg 

255 

Asn Tyr Arg 
270 

He Thr Thr 

285 
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Leu Pro Ala Leu Pro Glu Asp Gly Gly Ser Gly Ala Phe Pro Pro 
290 295 300 

Gly His Phe Lys Asp Pro Lys Arg Leu Tyr Cys Lys Asn Gly Gly 
305 310 315 

Phe Phe Leu Arg He His Pro Asp Gly Arg Val Asp Gly Val Arg 

320 325 330 

Glu Lys Ser Asp Pro His He Lys Leu Gin Leu Gin Ala Glu Glu 

335 340 345 

Arg Gly Val Val Ser He Lys Gly Val Cys Ala Asn Arg Tyr Leu 

350 355 360 

Ala Met Lys Glu Asp Gly Arg Leu Leu Ala Ser Lys Cys Val Thr 

365 370 375 

Asp Glu Cys Phe Phe Phe Glu Arg Leu Glu Ser Asn Asn Tyr Asn 

380 385 390 

Thr Tyr Arg Ser Arg Lys Tyr Thr Ser Trp Tyr Val Ala Leu Lys 

395 400 405 

Arg Thr Gly Gin Tyr Lys Leu Gly Ser Lys Thr Gly Pro Gly Gin 

410 415 420 

Lys Ala He Leu Phe Leu Pro Met Ser Ala Ala Ser Asp Glu Leu 

425 430 435 

Pro Gin Leu Val Thr Leu Pro His Pro Asn Leu His Gly Pro Glu 

440 445 450 

He Leu Asp Val Pro Ser Thr 

455 
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@e?ij<D^£ : 1 8 6 
ie^ij©^ : 7; 
: 1 

h n >>- : Eftf? 

Gly He Arg Gly Leu Lys Gly Thr Lys Gly Glu Lys Gly Glu Asp 

15 10 15 

Gly Phe Pro Gly Phe Lys Gly Asp Met Gly He Lys Gly Asp Arg 

20 25 30 

Gly Glu He Gly Pro Pro Gly Pro Arg Gly Glu Asp Gly Pro Glu 

35 40 45 

Gly Pro Lys Gly Arg Gly Gly Pro Asn Gly Asp Pro Gly Pro Leu 

50 55 60 

Gly Pro Pro Gly Glu Lys Gly Lys Leu Gly Val Pro Gly Leu Pro 

65 70 75 

Gly Tyr Pro Gly Arg Gin Gly Pro Lys Gly Ser He Gly Phe Pro 

80 85 90 

Gly Phe Pro Gly Ala Asn Gly Glu Lys Gly Gly Arg Gly Thr Pro 

95 100 105 

Gly Lys Pro Gly Pro Arg Gly Gin Arg Gly Pro Thr Gly Pro Arg 

110 115 120 

Gly Glu Arg Gly Pro Arg Gly He Thr Gly Lys Pro Gly Pro Lys 

125 130 135 
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Gly Asn Ser Gly Gly Asp Gly Pro Ala Gly Pro Pro Gly Glu Arg 

140 145 150 

Gly Pro Asn Gly Pro Gin Gly Pro Thr Gly Phe Pro Gly Pro Lys 

155 160 165 

Gly Pro Pro Gly Pro Pro Gly Lys Asp Gly Leu Pro Gly His Pro 

170 175 180 
Gly Gin Arg Gly Glu Thr 
185 



E?'J#-*f : 7 
E?iJ©g£ : 4 6 4 
m^KDW. : 7 ; 71 
: 1 *«g 

! j- : mm 

e?ij : 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 

15 10 15 

Val Thr Trp Ala Pro Pro Pro Ser lie Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 
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His Glu Ser 
Ser Pro Thr 
Thr Val His 
He Arg His 
Arg Val Pro 
Pro Gly Thr 
Glu Glu Ser 
Val Pro Arg 
Leu He Ser 
He Thr Tyr 
Thr Val Pro 
Pro Gly Val 



65 

Thr Pro Leu 
80 

Gly lie Asp 
95 

Trp He Ala 
110 

His Pro Glu 

125 
His Ser Arg 

140 

Glu Tyr Val 

155 
Pro Leu Leu 

170 

Asp Leu Glu 
185 

Trp Asp Ala 

200 
Gly Glu Thr 

215 
Gly Ser Lys 

230 
Asp Tyr Thr 

245 



Arg Gly Arg 
Phe Ser Asp 
Pro Arg Ala 
His Phe Ser 
Asn Ser He 
Val Ser He 
He Gly Gin 
Val Val Ala 
Pro Ala Val 
Gly Gly Asn 
Ser Thr Ala 
He Thr Val 
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70 

Gin Lys Thr 

85 

He Thr Ala 
100 

Thr He Thr 
115 

Gly Arg Pro 
130 

Thr Leu Thr 
145 

Val Ala Leu 
160 

Gin Ser Thr 
175 

Ala Thr Pro 
190 

Thr Val Arg 
205 

Ser Pro Val 
220 

Thr He Ser 
235 

Tyr Ala Val 
250 



75 

Gly Leu Asp 
90 

Asn Ser Phe 
105 

Gly Tyr Arg 
120 

Arg Glu Asp 

135 

Asn Leu Thr 
150 

Asn Gly Arg 
165 

Val Ser Asp 
180 

Thr Ser Leu 

195 

Tyr Tyr Arg 
210 

Gin Glu Phe 

225 

Gly Leu Lys 
240 

Thr Gly Arg 

255 
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Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 
260 265 270 

Thr Glu He Asp Lys Pro Ser Met Gly He Arg Gly Leu Lys Gly 
275 280 285 

Thr Lys Gly Glu Lys Gly Glu Asp Gly Phe Pro Gly Phe Lys Gly 

290 295 300 

Asp Met Gly He Lys Gly Asp Arg Gly Glu He Gly Pro Pro Gly 

305 310 315 

Pro Arg Gly Glu Asp Gly Pro Glu Gly Pro Lys Gly Arg Gly Gly 

320 325 330 

Pro Asn Gly Asp Pro Gly Pro Leu Gly Pro Pro Gly Glu Lys Gly 

335 340 345 

Lys Leu Gly Val Pro Gly Leu Pro Gly Tyr Pro Gly Arg Gin Gly 

350 355 360 

Pro Lys Gly Ser He Gly Phe Pro Gly Phe Pro Gly Ala Asn Gly 

365 370 375 

Glu Lys Gly Gly Arg Gly Thr Pro Gly Lys Pro Gly Pro Arg Gly 

380 385 390 

Gin Arg Gly Pro Thr Gly Pro Arg Gly Glu Arg Gly Pro Arg Gly 

395 400 405 

He Thr Gly Lys Pro Gly Pro Lys Gly Asn Ser Gly Gly Asp Gly 

410 415 420 

Pro Ala Gly Pro Pro Gly Glu Arg Gly Pro Asn Gly Pro Gin Gly 

425 430 435 

Pro Thr Gly Phe Pro Gly Pro Lys Gly Pro Pro Gly Pro Pro Gly 
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440 445 450 

Lys Asp Gly Leu Pro Gly His Pro Gly Gin Arg Gly Glu Thr 
455 460 

mntt : 8 

I£?iJ£>:5£ : 4 8 9 

Mo/- : m.mw 

K?lJ : 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 

15 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 

65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 

80 85 90 

Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 

95 100 105 
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Thr Val His Trp He Ala Pro Arg Ala Thr lie Thr Gly Tyr Arg 
110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 
125 130 135 

Arg Val Pro His Ser Arg Asn Ser lie Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 

155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 

Thr Glu He Asp Lys Pro Ser Met Gly He Arg Gly Leu Lys Gly 

275 280 285 

Thr Lys Gly Glu Lys Gly Glu Asp Gly Phe Pro Gly Phe Lys Gly 
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Asp Met Gly 
Pro Arg Gly 
Pro Asn Gly 
Lys Leu Gly 
Pro Lys Gly 
Glu Lys Gly 
Gin Arg Gly 
lie Thr Gly 
Pro Ala Gly 
Pro Thr Gly 
Lys Asp Gly 
Glu Leu Pro 



290 
He Lys Gly 

305 
Glu Asp Gly 

320 
Asp Pro Gly 

335 
Val Pro Gly 

350 
Ser He Gly 

365 
Gly Arg Gly 

380 
Pro Thr Gly 

395 
Lys Pro Gly 

410 
Pro Pro Gly 

425 
Phe Pro Gly 

440 
Leu Pro Gly 

455 
Gin Leu Val 

470 



Asp Arg Gly 
Pro Glu Gly 
Pro Leu Gly 
Leu Pro Gly 
Phe Pro Gly 
Thr Pro Gly 
Pro Arg Gly 
Pro Lys Gly 
Glu Arg Gly 
Pro Lys Gly 
His Pro Gly 
Thr Leu Pro 
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295 

Glu He Gly 
310 

Pro Lys Gly 
325 

Pro Pro Gly 
340 

Tyr Pro Gly 
355 

Phe Pro Gly 
370 

Lys Pro Gly 
385 

Glu Arg Gly 
400 

Asn Ser Gly 
415 

Pro Asn Gly 
430 

Pro Pro Gly 
445 

Gin Arg Gly 
460 

His Pro Asn 
475 



300 

Pro Pro Gly 
315 

Arg Gly Gly 
330 

Glu Lys Gly 
345 

Arg Gin Gly 
360 

Ala Asn Gly 

375 

Pro Arg Gly 
390 

Pro Arg Gly 
405 

Gly Asp Gly 
420 

Pro Gin Gly 
435 

Pro Pro Gly 
450 

Ala Ser Asp 
465 

Leu His Gly 
480 
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Pro Glu He Leu Asp Val Pro Ser Thr 
485 

E?lJ#-§- : 9 

mmoKz : 3 6 

: 

AAACCATGGC AGTCAGCGAC GAGCTTCCCC AACTGG 36 

mwm^ : 1 0 

E?IJ©S£ : 2 0 

mon-. 1 

se^ijoa*! : zcDi&omm (^dna) 

SE^IJ : 

AATTGACAAA CCATCCATGG 20 

B£?iJ#-*§- : 1 1 
@E?'J©S£ : 3 3 
S£?iJCD§y : 

: 1 
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mvivmrn ■. *®fa<omwt (^dna) 

CCATTAAAAT CAGCTAGCAG CAGACATTGG AAG 33 

rnvm^ ■• i 2 

K?!J©§£ : 3 6 
IE?"] : 

TCTAGAGGAT CCTTAGCTAG CGCCTCTCTG TCCAGG 36 

wz&m^ : 1 3 

S£?i|©S£ : 5 4 7 
: 1 *«K 

Ala Ala Ser Ala lie Pro Ala Pro Thr Asp Leu Lys Phe Thr Gin 

5 10 15 

Val Thr Pro Thr Ser Leu Ser Ala Gin Trp Thr Pro Pro Asn Val 

20 25 30 
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Gin Leu Thr Gly Tyr Arg Val Arg Val Thr Pro Lys Glu Lys Thr 
35 40 45 

Gly Pro Met Lys Glu lie Asn Leu Ala Pro Asp Ser Ser Ser Val 
50 55 60 

Val Val Ser Gly Leu Met Val Ala Thr Lys Tyr Glu Val Ser Val 
65 70 75 

Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg Pro Ala Gin Gly Val 
80 85 90 

Val Thr Thr Leu Glu Asn Val Ser Pro Pro Arg Arg Ala Arg Val 
95 100 105 

Thr Asp Ala Thr Glu Thr Thr He Thr He Ser Trp Arg Thr Lys 
110 115 120 

Thr Glu Thr He Thr Gly Phe Gin Val Asp Ala Val Pro Ala Asn 
125 130 135 

Gly Gin Thr Pro He Gin Arg Thr He Lys Pro Asp Val Arg Ser 
140 145 150 

Tyr Thr He Thr Gly Leu Gin Pro Gly Thr Asp Tyr Lys He Tyr 
155 160 165 

Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser Ser Pro Val Val He 
170 175 180 

Asp Ala Ser Thr Ala He Asp Ala Pro Ser Asn Leu Arg Phe Leu 
185 190 195 

Ala Thr Thr Pro Asn Ser Leu Leu Val Ser Trp Gin Pro Pro Arg 
200 205 210 

Ala Arg lie Thr Gly Tyr He He Lys Tyr Glu Lys Pro Gly Ser 
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215 220 225 

Pro Pro Arg Glu Val Val Pro Arg Pro Arg Pro Gly Val Thr Glu 

230 235 240 

Ala Thr He Thr Gly Leu Glu Pro Gly Thr Glu Tyr Thr lie Tyr 

245 250 255 

Val He Ala Leu Lys Asn Asn Gin Lys Ser Glu Pro Leu He Gly 

260 265 270 

Arg Lys Lys Thr Ser Ala He Pro Ala Pro Thr Asp Leu Lys Phe 

275 280 285 

Thr Gin Val Thr Pro Thr Ser Leu Ser Ala Gin Trp Thr Pro Pro 

290 295 300 

Asn Val Gin Leu Thr Gly Tyr Arg Val Arg Val Thr Pro Lys Glu 

305 310 315 

Lys Thr Gly Pro Met Lys Glu lie Asn Leu Ala Pro Asp Ser Ser 

320 325 330 

Ser Val Val Val Ser Gly Leu Met Val Ala Thr Lys Tyr Glu Val 

335 340 345 

Ser Val Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg Pro Ala Gin 

350 355 360 

Gly Val Val Thr Thr Leu Glu Asn Val Ser Pro Pro Arg Arg Ala 

365 370 375 

Arg Val Thr Asp Ala Thr Glu Thr Thr lie Thr He Ser Trp Arg 

380 385 390 

Thr Lys Thr Glu Thr He Thr Gly Phe Gin Val Asp Ala Val Pro 

395 400 405 
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Ala Asn Gly Gin Thr Pro lie Gin Arg Thr He Lys Pro Asp Val 

410 415 420 

Arg Ser Tyr Thr He Thr Gly Leu Gin Pro Gly Thr Asp Tyr Lys 

425 430 435 

He Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser Ser Pro Val 

440 445 450 

Val He Asp Ala Ser Thr Ala He Asp Ala Pro Ser Asn Leu Arg 

455 460 465 

Phe Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser Trp Gin Pro 

470 475 480 

Pro Arg Ala Arg He Thr Gly Tyr He He Lys Tyr Glu Lys Pro 

485 490 495 

Gly Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg Pro Gly Val 

500 505 510 

Thr Glu Ala Thr He Thr Gly Leu Glu Pro Gly Thr Glu Tyr Thr 

515 520 525 

He Tyr Val He Ala Leu Lys Asn Asn Gin Lys Ser Glu Pro Leu 

530 535 540 

He Gly Arg Lys Lys Thr Ser 

545 

E?iJ#-t : 1 4 
Se?'J©S$ : 8 2 6 
SE^ijcDg; : t I J Wt 

mom. : i*m 
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Ala Ala Ser Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp 

5 10 15 

Thr Met Arg Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr 

20 25 30 

Asn Phe Leu Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val 

35 40 45 

Ala Glu Leu Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr 

50 55 60 

Asn Leu Leu Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val 

65 70 75 

Tyr Glu Gin His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr 

80 85 90 

Gly Leu Asp Ser Pro Thr Gly lie Asp Phe Ser Asp He Thr Ala 

95 100 105 

Asn Ser Phe Thr Val His Trp He Ala Pro Arg Ala Thr He Thr 
110 115 120 

Gly Tyr Arg He Arg His His Pro Glu His Phe Ser Gly Arg Pro 
125 130 135 

Arg Glu Asp Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr 

140 145 150 

Asn Leu Thr Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu 

155 160 165 



-112- 



WO 97/18318 



PCT/JP96/03254 



Asn Gly Arg Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr 
170 175 180 

Val Ser Asp Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro 

185 190 195 

Thr Ser Leu Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg 

200 205 210 

Tyr Tyr Arg He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val 

215 220 225 

Gin Glu Phe Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser 

230 235 240 

Gly Leu Lys Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val 

245 250 255 

Thr Gly Arg Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He 

260 265 270 

Asn Tyr Arg Thr Glu He Asp Lys Pro Ser Thr Ser Ala He Pro 

275 280 285 

Ala Pro Thr Asp Leu Lys Phe Thr Gin Val Thr Pro Thr Ser Leu 

290 295 300 

Ser Ala Gin Trp Thr Pro Pro Asn Val Gin Leu Thr Gly Tyr Arg 

305 310 315 

Val Arg Val Thr Pro Lys Glu Lys Thr Gly Pro Met Lys Glu He 

320 325 330 

Asn Leu Ala Pro Asp Ser Ser Ser Val Val Val Ser Gly Leu Met 

335 340 345 

Val Ala Thr Lys Tyr Glu Val Ser Val Tyr Ala Leu Lys Asp Thr 
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Leu Thr Ser 
Val Ser Pro 
Thr He Thr 
Phe Gin Val 
Arg Thr He 
Gin Pro Gly 
Asn Ala Arg 
Asp Ala Pro 
Leu Leu Val 
He He Lys 
Pro Arg Pro 
Glu Pro Gly 



350 
Arg Pro Ala 
365 

Pro Arg Arg 
380 

He Ser Trp 

395 
Asp Ala Val 

410 

Lys Pro Asp 
425 

Thr Asp Tyr 

440 
Ser Ser Pro 

455 
Ser Asn Leu 

470 

Ser Trp Gin 

485 
Tyr Glu Lys 

500 

Arg Pro Gly 

515 
Thr Glu Tyr 

530 



Gin Gly Val 
Ala Arg Val 
Arg Thr Lys 
Pro Ala Asn 
Val Arg Ser 
Lys He Tyr 
Val Val He 
Arg Phe Leu 
Pro Pro Arg 
Pro Gly Ser 
Val Thr Glu 
Thr He Tyr 



355 

Val Thr Thr 
370 

Thr Asp Ala 
385 

Thr Glu Thr 
400 

Gly Gin Thr 
415 

Tyr Thr He 
430 

Leu Tyr Thr 
445 

Asp Ala Ser 
460 

Ala Thr Thr 
475 

Ala Arg He 
490 

Pro Pro Arg 
505 

Ala Thr He 
520 

Val He Ala 

535 



360 

Leu Glu Asn 

375 

Thr Glu Thr 
390 

He Thr Gly 
405 

Pro He Gin 
420 

Thr Gly Leu 
435 

Leu Asn Asp 
450 

Thr Ala He 
465 

Pro Asn Ser 
480 

Thr Gly Tyr 
495 

Glu Val Val 
510 

Thr Gly Leu 
525 

Leu Lys Asn 
540 
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Asn Gin Lys Ser Glu Pro Leu He Gly Arg Lys Lys Thr Ser Ala 

545 550 555 

lie Pro Ala Pro Thr Asp Leu Lys Phe Thr Gin Val Thr Pro Thr 

560 565 570 

Ser Leu Ser Ala Gin Trp Thr Pro Pro Asn Val Gin Leu Thr Gly 

575 580 585 

Tyr Arg Val Arg Val Thr Pro Lys Glu Lys Thr Gly Pro Met Lys 

590 595 600 

Glu He Asn Leu Ala Pro Asp Ser Ser Ser Val Val Val Ser Gly 

605 610 615 

Leu Met Val Ala Thr Lys Tyr Glu Val Ser Val Tyr Ala Leu Lys 

620 625 630 

Asp Thr Leu Thr Ser Arg Pro Ala Gin Gly Val Val Thr Thr Leu 

635 640 645 

Glu Asn Val Ser Pro Pro Arg Arg Ala Arg Val Thr Asp Ala Thr 

650 655 660 

Glu Thr Thr He Thr He Ser Trp Arg Thr Lys Thr Glu Thr He 

665 670 675 

Thr Gly Phe Gin Val Asp Ala Val Pro Ala Asn Gly Gin Thr Pro 

680 685 690 

He Gin Arg Thr He Lys Pro Asp Val Arg Ser Tyr Thr He Thr 

695 700 705 

Gly Leu Gin Pro Gly Thr Asp Tyr Lys He Tyr Leu Tyr Thr Leu 

710 715 720 

Asn Asp Asn Ala Arg Ser Ser Pro Val Val lie Asp Ala Ser Thr 
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725 730 735 

Ala He Asp Ala Pro Ser Asn Leu Arg Phe Leu Ala Thr Thr Pro 

740 745 750 

Asn Ser Leu Leu Val Ser Trp Gin Pro Pro Arg Ala Arg He Thr 

755 760 765 

Gly Tyr He He Lys Tyr Glu Lys Pro Gly Ser Pro Pro Arg Glu 

770 775 780 

Val Val Pro Arg Pro Arg Pro Gly Val Thr Glu Ala Thr He Thr 

785 790 795 

Gly Leu Glu Pro Gly Thr Glu Tyr Thr He Tyr Val He Ala Leu 

800 805 810 

Lys Asn Asn Gin Lys Ser Glu Pro Leu He Gly Arg Lys Lys Thr 

815 820 825 

Ser 

mntt : 1 5 
IE?iJ©5£ : 3 

e?u©g> ■. mm 

h^ny- : mm 

&wmm cmdna) 

: 

AAACCATGGC AGCTAGCGCT ATTCCTGCAC CAACTGAC 38 
@E5'J#^ : 1 6 
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I£?"J©g$ : 3 6 

w.^\com : mm 

mcom : i 

h 7fi a -j - : mrnvt 

m^iomm •. zovkomm (^dna) 

E?i] : 

AAAGGATCCC TAACTAGTCT TTTTCCTTCC AATCAG 36 

R?|J§-^ : 1 7 

: 1 6 4 4 

ATGGCAGCTA GCGCTATTCC TGCACCAACT GACCTGAAGT TCACTCAGGT CACACCCACA 60 

AGCCTGAGCG CCCAGTGGAC ACCACCCAAT GTTCAGCTCA CTGGATATCG AGTGCGGGTG 120 

ACCCCCAAGG AGAAGACCGG ACCAATGAAA GAAATCAACC TTGCTCCTGA CAGCTCATCC 180 

GTGGTTGTAT CAGGACTTAT GGTGGCCACC AAATATGAAG TGAGTGTCTA TGCTCTTAAG 240 

GACACTTTGA CAAGCAGACC AGCTCAGGGT GTTGTCACCA CTCTGGAGAA TGTCAGCCCA 300 

CCAAGAAGGG CTCGTGTGAC AGATGCTACT GAGACCACCA TCACCATTAG CTGGAGAACC 360 

AAGACTGAGA CGATCACTGG CTTCCAAGTT GATGCCGTTC CAGCCAATGG CCAGACTCCA 420 

ATCCAGAGAA CCATCAAGCC AGATGTCAGA AGCTACACCA TCACAGGTTT ACAACCAGGC 480 

ACTGACTACA AGATCTACCT GTACACCTTG AATGACAATG CTCGGAGCTC CCCTGTGGTC 540 

ATCGACGCCT CCACTGCCAT TGATGCACCA TCCAACCTGC GTTTCCTGGC CACCACACCC 600 
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AATTCCTTGC 


TGGTATCATG 


GCAGCCGCCA 


CGTGCCAGGA TTACCGGCTA 


CATCATCAAG 


660 


TATGAGAAGC 


CTGGGTCTCC 


TCCCAGAGAA 


GTGGTCCCTC GGCCCCGCCC 


TGGTGTCACA 


720 


GAGGCTACTA 


TTACTGGCCT 


GGAACCGGGA 


ACCGAATATA CAATTTATGT 


CATTGCCCTG 


780 


AAGAATAATC 


AGAAGAGCGA 


GCCCCTGATT GGAAGGAAAA AGACTAGCGC TATTCCTGCA 


840 


CCAACTGACC 


TGAAGTTCAC 


TCAGGTCACA 


CCCACAAGCC TGAGCGCCCA 


GTGGACACCA 


900 


CCCAATGTTC 


AGCTCACTGG 


ATATCGAGTG 


CGGGTGACCC CCAAGGAGAA 


GACCGGACCA 


960 


ATGAAAGAAA 


TCAACCTTGC 


TCCTGACAGC 


TCATCCGTGG TTGTATCAGG 


ACTTATGGTG 


1020 


GCCACCAAAT 


ATGAAGTGAG 


TGTCTATGCT 


CTTAAGGACA CTTTGACAAG 


CAGACCAGCT 


1080 


CAGGGTGTTG 


TCACCACTCT 


GGAGAATGTC 


AGCCCACCAA GAAGGGCTCG 


TGTGACAGAT 


1140 


GCTACTGAGA 


CCACCATCAC 


CATTAGCTGG 


AGAACCAAGA CTGAGACGAT 


CACTGGCTTC 


1200 


CAAGTTGATG 


CCGTTCCAGC 


CAATGGCCAG 


ACTCCAATCC AGAGAACCAT 


CAAGCCAGAT 


1260 


GTCAGAAGCT 


ACACCATCAC 


AGGTTTACAA 


CCAGGCACTG ACTACAAGAT 


CTACCTGTAC 


1320 


ACCTTGAATG 


ACAATGCTCG 


GAGCTCCCCT GTGGTCATCG ACGCCTCCAC TGCCATTGAT 


1380 


GCACCATCCA 


ACCTGCGTTT 


CCTGGCCACC 


ACACCCAATT CCTTGCTGGT 


ATCATGGCAG 


1440 


CCGCCACGTG 


CCAGGATTAC 


CGGCTACATC 


ATCAAGTATG AGAAGCCTGG 


GTCTCCTCCC 


1500 


AGAGAAGTGG 


TCCCTCGGCC 


CCGCCCTGGT 


GTCACAGAGG CTACTATTAC 


TGGCCTGGAA 


1560 


CCGGGAACCG 


AATATACAAT 


TTATGTCATT 


GCCCTGAAGA ATAATCAGAA 


GAGCGAGCCC 


1620 


CTGATTGGAA 


GGAAAAAGAC 


TAGT 






1644 




1 8 











IE?IJ^g$ : 3 7 
h # D -J - : mm 

mnomm ■. znmvm (^dna) 
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AAACCATGGC AGCTAGCCCC ACTGACCTGC GATTCAC 37 

: 1 9 
i£?'J<2>S£ : 3 8 
: 

liCD^ : 

T.^\COmm : (^DNA) 
E?«J : 

AAAAGATCTC TAACTAGTGG ATGGTTTGTC AATTTCTG 38 

E^J#-^ : 2 0 
ie?'J©g$ : 2 4 8 1 
K?lJ©M : 

w.wmm - *<Dm<Dmwt cax©^ u k£=j- k-t sdna) 

ATGGCAGCTA GCCCCACTGA CCTGCGATTC ACCAACATTG GTCCAGACAC CATGCGTGTC 60 

ACCTGGGCTC CACCCCCATC CATTGATTTA ACCAACTTCC TGGTGCGTTA CTCACCTGTG 120 

AAAAATGAGG AAGATGTTGC AGAGTTGTCA ATTTCTCCTT CAGACAATGC AGTGGTCTTA 180 

ACAAATCTCC TGCCTGGTAC AGAATATGTA GTGAGTGTCT CCAGTGTCTA CGAACAACAT 240 

GAGAGCACAC CTCTTAGAGG AAGACAGAAA ACAGGTCTTG ATTCCCCAAC TGGCATTGAC 300 

TTTTCTGATA TTACTGCCAA CTCTTTTACT GTGCACTGGA TTGCTCCTCG AGCCACCATC 360 
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ACTGGCTACA GGATCCGCCA TCATCCCGAG CACTTCAGTG GGAGACCTCG AGAAGATCGG 420 

GTGCCCCACT CTCGGAATTC CATCACCCTC ACCAACCTCA CTCCAGGCAC AGAGTATGTG 480 

GTCAGCATCG TTGCTCTTAA TGGCAGAGAG GAAAGTCCCT TATTGATTGG CCAACAATCA 540 

ACAGTTTCTG ATGTTCCGAG GGACCTGGAA GTTGTTGCTG CGACCCCCAC CAGCCTACTG 600 

ATCAGCTGGG ATGCTCCTGC TGTCACAGTG AGATATTACA GGATCACTTA CGGAGAAACA 660 

GGAGGAAATA GCCCTGTCCA GGAGTTCACT GTGCCTGGGA GCAAGTCTAC AGCTACCATC 720 

AGCGGCCTTA AACCTGGAGT TGATTATACC ATCACTGTGT ATGCTGTCAC TGGCCGTGGA 780 

GACAGCCCCG CAAGCAGCAA GCCAATTTCC ATTAATTACC GAACAGAAAT TGACAAACCA 840 

TCCACTAGCG CTATTCCTGC ACCAACTGAC CTGAAGTTCA CTCAGGTCAC ACCCACAAGC 900 

CTGAGCGCCC AGTGGACACC ACCCAATGTT CAGCTCACTG GATATCGAGT GCGGGTGACC 960 

CCCAAGGAGA AGACCGGACC AATGAAAGAA ATCAACCTTG CTCCTGACAG CTCATCCGTG 1020 

GTTGTATCAG GACTTATGGT GGCCACCAAA TATGAAGTGA GTGTCTATGC TCTTAAGGAC 1080 

ACTTTGACAA GCAGACCAGC TCAGGGTGTT GTCACCACTC TGGAGAATGT CAGCCCACCA 1140 

AGAAGGGCTC GTGTGACAGA TGCTACTGAG ACCACCATCA CCATTAGCTG GAGAACCAAG 1200 

ACTGAGACGA TCACTGGCTT CCAAGTTGAT GCCGTTCCAG CCAATGGCCA GACTCCAATC 1260 

CAGAGAACCA TCAAGCCAGA TGTCAGAAGC TACACCATCA CAGGTTTACA ACCAGGCACT 1320 

GACTACAAGA TCTACCTGTA CACCTTGAAT GACAATGCTC GGAGCTCCCC TGTGGTCATC 1380 

GACGCCTCCA CTGCCATTGA TGCACCATCC AACCTGCGTT TCCTGGCCAC CACACCCAAT 1440 

TCCTTGCTGG TATCATGGCA GCCGCCACGT GCCAGGATTA CCGGCTACAT CATCAAGTAT 1500 

GAGAAGCCTG GGTCTCCTCC CAGAGAAGTG GTCCCTCGGC CCCGCCCTGG TGTCACAGAG 1560 

GCTACTATTA CTGGCCTGGA ACCGGGAACC GAATATACAA TTTATGTCAT TGCCCTGAAG 1620 

AATAATCAGA AGAGCGAGCC CCTGATTGGA AGGAAAAAGA CTAGCGCTAT TCCTGCACCA 1680 

ACTGACCTGA AGTTCACTCA GGTCACACCC ACAAGCCTGA GCGCCCAGTG GACACCACCC 1740 

AATGTTCAGC TCACTGGATA TCGAGTGCGG GTGACCCCCA AGGAGAAGAC CGGACCAATG 1800 

AAAGAAATCA ACCTTGCTCC TGACAGCTCA TCCGTGGTTG TATCAGGACT TATGGTGGCC 1960 
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ACCAAATATG AAGTGAGTGT CTATGCTCTT AAGGACACTT TGACAAGCAG ACCAGCTCAG 1920 

GGTGTTGTCA CCACTCTGGA GAATGTCAGC CCACCAAGAA GGGCTCGTGT GACAGATGCT 1980 

ACTGAGACCA CCATCACCAT TAGCTGGAGA ACCAAGACTG AGACGATCAC TGGCTTCCAA 2040 

GTTGATGCCG TTCCAGCCAA TGGCCAGACT CCAATCCAGA GAACCATCAA GCCAGATGTC 2100 

AGAAGCTACA CCATCACAGG TTTACAACCA GGCACTGACT ACAAGATCTA CCTGTACACC 2160 

TTGAATGACA ATGCTCGGAG CTCCCCTGTG GTCATCGACG CCTCCACTGC CATTGATGCA 2220 

CCATCCAACC TGCGTTTCCT GGCCACCACA CCCAATTCCT TGCTGGTATC ATGGCAGCCG 2280 

CCACGTGCCA GGATTACCGG CTACATCATC AAGTATGAGA AGCCTGGGTC TCCTCCCAGA 2340 

GAAGTGGTCC CTCGGCCCCG CCCTGGTGTC ACAGAGGCTA CTATTACTGG CCTGGAACCG 2400 

GGAACCGAAT ATACAATTTA TGTCATTGCC CTGAAGAATA ATCAGAAGAG CGAGCCCCTG 2460 

ATTGGAAGGA AAAAGACTAG T 2481 

SE?IJ#-Sf : 2 1 

: 4 7 2 
E : T i J & 

m<D$t: i *m 
h # o i? - : mm 

Pro Thr Asp Leu Arg Phe Thr Asn lie Gly Pro Asp Thr Met Arg 

15 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 
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Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 
50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 
65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 
80 85 90 

Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 
95 100 105 

Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 

110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 

155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 
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230 



235 



240 



Pro Gly Val Asp Tyr Thr lie Thr Val Tyr Ala Val Thr Gly Arg 
245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro lie Ser He Asn Tyr Arg 



Thr Glu He Asp Lys Pro Ser Met Ala He Pro Ala Pro Thr Asp 

275 280 285 

Leu Lys Phe Thr Gin Val Thr Pro Thr Ser Leu Ser Ala Gin Trp 

290 295 300 

Thr Pro Pro Asn Val Gin Leu Thr Gly Tyr Arg Val Arg Val Thr 

305 310 315 

Pro Lys Glu Lys Thr Gly Pro Met Lys Glu He Asn Leu Ala Pro 

320 325 330 

Asp Ser Ser Ser Val Val Val Ser Gly Leu Met Val Ala Thr Lys 

335 340 345 

Tyr Glu Val Ser Val Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg 

350 355 360 

Pro Ala Gin Gly Val Val Thr Thr Leu Glu Asn Val Ser Pro Pro 

365 370 375 

Arg Arg Ala Arg Val Thr Asp Ala Thr Glu Thr Thr He Thr He 

380 385 390 

Ser Trp Arg Thr Lys Thr Glu Thr He Thr Gly Phe Gin Val Asp 

395 400 405 

Ala Val Pro Ala Asn Gly Gin Thr Pro He Gin Arg Thr He Lys 



260 



265 



270 



410 



415 



420 
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Pro Asp Val Arg Ser Tyr Thr He Thr Gly Leu Gin Pro Gly Thr 

425 430 435 

Asp Tyr Lys He Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser 

440 445 450 

Ser Pro Val Val lie Asp Ala Ser Thr Ala He Asp Ala Pro Ser 

455 460 465 

Asn Leu Arg Phe Leu Ala Thr 

470 



mm^ : 2 2 

: 4 5 7 

m<D& : 1 

le^ij : 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 

1 5 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 
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65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 
80 85 90 

Ser Pro Thr Gly lie Asp Phe Ser Asp lie Thr Ala Asn Ser Phe 
95 100 105 

Thr Val His Trp lie Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 

110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 

155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu lie Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 
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Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 

Thr Glu He Asp Lys Pro Ser Met Asn Val Ser Pro Pro Arg Arg 

275 280 285 

Ala Arg Val Thr Asp Ala Thr Glu Thr Thr He Thr He Ser Trp 

290 295 300 

Arg Thr Lys Thr Glu Thr lie Thr Gly Phe Gin Val Asp Ala Val 

305 310 315 

Pro Ala Asn Gly Gin Thr Pro He Gin Arg Thr He Lys Pro Asp 

320 325 330 

Val Arg Ser Tyr Thr He Thr Gly Leu Gin Pro Gly Thr Asp Tyr 

335 340 345 

Lys He Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser Ser Pro 

350 355 360 

Val Val He Asp Ala Ser Thr Ala He Asp Ala Pro Ser Asn Leu 

365 370 375 

Arg Phe Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser Trp Gin 

380 385 390 

Pro Pro Arg Ala Arg He Thr Gly Tyr He He Lys Tyr Glu Lys 

395 400 405 

Pro Gly Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg Pro Gly 

410 415 420 

Val Thr Glu Ala Thr He Thr Gly Leu Glu Pro Gly Thr Glu Tyr 

425 430 435 

Thr He Tyr Val He Ala Leu Lys Asn Asn Gin Lys Ser Glu Pro 
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440 445 450 
Leu lie Gly Arg Lys Lys Thr 
455 

E?"l#^§- : 2 3 
ie?'J«fi£ : 5 4 9 

mom. : i *m 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 

15 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 

65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 

80 85 90 

Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 

95 100 105 
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Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 

110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser lie Val Ala Leu Asn Gly Arg 

155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 

Thr Glu He Asp Lys Pro Ser Met Ala He Pro Ala Pro Thr Asp 

275 280 285 

Leu Lys Phe Thr Gin Val Thr Pro Thr Ser Leu Ser Ala Gin Trp 



-128- 



WO 97/18318 



PCT/JP96/03254 



290 295 300 

Thr Pro Pro Asn Val Gin Leu Thr Gly Tyr Arg Val Arg Val Thr 
305 310 315 

Pro Lys Glu Lys Thr Gly Pro Met Lys Glu lie Asn Leu Ala Pro 

320 325 330 

Asp Ser Ser Ser Val Val Val Ser Gly Leu Met Val Ala Thr Lys 

335 340 345 

Tyr Glu Val Ser Val Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg 

350 355 360 

Pro Ala Gin Gly Val Val Thr Thr Leu Glu Asn Val Ser Pro Pro 

365 370 375 

Arg Arg Ala Arg Val Thr Asp Ala Thr Glu Thr Thr lie Thr He 

380 385 390 

Ser Trp Arg Thr Lys Thr Glu Thr He Thr Gly Phe Gin Val Asp 

395 400 405 

Ala Val Pro Ala Asn Gly Gin Thr Pro He Gin Arg Thr He Lys 

410 415 420 

Pro Asp Val Arg Ser Tyr Thr He Thr Gly Leu Gin Pro Gly Thr 

425 430 435 

Asp Tyr Lys He Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser 

440 445 450 

Ser Pro Val Val He Asp Ala Ser Thr Ala He Asp Ala Pro Ser 

455 460 465 

Asn Leu Arg Phe Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser 

470 475 480 
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Trp Gin Pro Pro Arg Ala Arg lie Thr Gly Tyr He He Lys Tyr 

485 490 495 

Glu Lys Pro Gly Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg 

500 505 510 

Pro Gly Val Thr Glu Ala Thr He Thr Gly Leu Glu Pro Gly Thr 

515 520 525 

Glu Tyr Thr He Tyr Val He Ala Leu Lys Asn Asn Gin Lys Ser 

530 535 540 

Glu Pro Leu He Gly Arg Lys Lys Thr 

545 

1S?|J#^ : 2 4 
K?iJ©S£ : 5 7 4 
: 7; / i 

mom : 

h * n v? - : mmvt 
m.?\\(Dmm : ^yf- k 

: 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 

15 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 
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50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 
65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 
80 85 90 

Ser Pro Thr Gly lie Asp Phe Ser Asp He Thr Ala Asn Ser Phe 
95 100 105 

Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 

110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 

155 160 165 

Glu Glu Ser Pro Leu Leu lie Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 

230 235 240 
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Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 

Thr Glu He Asp Lys Pro Ser Met Ala He Pro Ala Pro Thr Asp 

275 280 285 

Leu Lys Phe Thr Gin Val Thr Pro Thr Ser Leu Ser Ala Gin Trp 

290 295 300 

Thr Pro Pro Asn Val Gin Leu Thr Gly Tyr Arg Val Arg Val Thr 

305 310 315 

Pro Lys Glu Lys Thr Gly Pro Met Lys Glu He Asn Leu Ala Pro 

320 325 330 

Asp Ser Ser Ser Val Val Val Ser Gly Leu Met Val Ala Thr Lys 

335 340 345 

Tyr Glu Val Ser Val Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg 

350 355 360 

Pro Ala Gin Gly Val Val Thr Thr Leu Glu Asn Val Ser Pro Pro 

365 370 375 

Arg Arg Ala Arg Val Thr Asp Ala Thr Glu Thr Thr He Thr He 

380 385 390 

Ser Trp Arg Thr Lys Thr Glu Thr He Thr Gly Phe Gin Val Asp 

395 400 405 

Ala Val Pro Ala Asn Gly Gin Thr Pro lie Gin Arg Thr He Lys 

410 415 420 

Pro Asp Val Arg Ser Tyr Thr He Thr Gly Leu Gin Pro Gly Thr 
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425 430 435 
Asp Tyr Lys He Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser 

440 445 450 
Ser Pro Val Val He Asp Ala Ser Thr Ala He Asp Ala Pro Ser 

455 460 465 
Asn Leu Arg Phe Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser 

470 475 480 

Trp Gin Pro Pro Arg Ala Arg He Thr Gly Tyr He He Lys Tyr 

485 490 495 

Glu Lys Pro Gly Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg 

500 505 510 

Pro Gly Val Thr Glu Ala Thr He Thr Gly Leu Glu Pro Gly Thr 

515 520 525 

Glu Tyr Thr He Tyr Val He Ala Leu Lys Asn Asn Gin Lys Ser 

530 535 540 

Glu Pro Leu He Gly Arg Lys Lys Thr Asp Glu Leu Pro Gin Leu 

545 550 555 

Val Thr Leu Pro His Pro Asn Leu His Gly Pro Glu He Leu Asp 

560 565 570 

Val Pro Ser Thr 



EF'JS-^ : 2 5 
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Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 
15 10 15 

Val Thr Trp Ala Pro Pro Pro Ser lie Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 

Ser lie Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 

65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 

80 85 90 

Ser Pro Thr Gly lie Asp Phe Ser Asp He Thr Ala Asn Ser Phe 

95 100 105 

Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 
110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 

155 160 165 



-134- 



WO 97/18318 



PCT/JP96/03254 



Glu Glu Ser Pro Leu Leu lie Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

lie Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr lie Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro lie Ser He Asn Tyr Arg 

260 265 270 

Thr Glu He Asp 

E : 2 6 

K?'J©:g$ : 1 3 7 4 

mom. 2*m 
h # a z? - : mm 

mv\(Dmm ■. ^co^omm: caio# u^y^ k*=»- k-tsdna) 
wm : 

ATGCCCACTG ACCTGCGATT CACCAACATT GGTCCAGACA CCATGCGTGT CACCTGGGCT 60 
CCACCCCCAT CCATTGATTT AACCAACTTC CTGGTGCGTT ACTCACCTGT GAAAAATGAG 120 
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GAAGATGTTG 


CAGAGTTGTC 


AATTTCTCCT 


TCAGACAATG 


CAGTGGTCTT 


AACAAATCTC 


180 


CTGCCTGGTA 


CAGAATATGT 


AGTGAGTGTC 


TCCAGTGTCT 


ACGAACAACA 


TGAGAGCACA 


240 


CCTCTTAGAG 


GAAGACAGAA 


AACAGGTCTT 


GATTCCCCAA 


CTGGCATTGA 


CTTTTCTGAT 


300 


ATTACTGCCA 


ACTCTTTTAC 


TGTGCACTGG 


ATTGCTCCTC 


GAGCCACCAT 


CACTGGCTAC 


360 


AGGATCCGCC 


ATCATCCCGA 


GCACTTCAGT 


GGGAGACCTC 


GAGAAGATCG 


GGTGCCCCAC 


420 


TCTCGGAATT 


CCATCACCCT 


CACCAACCTC 


ACTCCAGGCA 


CAGAGTATGT 


GGTCAGCATC 


480 


GTTGCTCTTA 


ATGGCAGAGA 


GGAAAGTCCC 


TTATTGATTG 


GCCAACAATC 


AACAGTTTCT 


540 


GATGTTCCGA 


GGGACCTGGA 


AGTTGTTGCT 


GCGACCCCCA 


CCAGCCTACT 


GATCAGCTGG 


600 


GATGCTCCTG 


CTGTCACAGT 


GAGATATTAC 


AGGATCACTT 


ACGGAGAAAC 


AGGAGGAAAT 


660 


AGCCCTGTCC 


AGGAGTTCAC 


TGTGCCTGGG 


AGCAAGTCTA 


CAGCTACCAT 


CAGCGGCCTT 


720 


AAACCTGGAG 


TTGATTATAC 


CATCACTGTG 


TATGCTGTCA 


CTGGCCGTGG 


AGACAGCCCC 


780 


GCAAGCAGCA 


AGCCAATTTC 


CATTAATTAC 


CGAACAGAAA 


TTGACAAACC 


ATCCATGGCA 


840 


GCCGGGAGCA 


TCACCACGCT 


GCCCGCCTTG 


CCCGAGGATG 


GCGGCAGCGG 


CGCCTTCCCG 


900 


CCCGGCCACT 


TCAAGGACCC 


CAAGCGGCTG 


TACTGCAAAA 


ACGGGGGCTT 


CTTCCTGCGC 


960 


ATCCACCCCG 


ACGGCCGAGT 


TGACGGGGTC 


CGGGAGAAGA 


GCGACCCTCA 


CATCAAGCTA 


1020 


CAACTTCAAG 


CAGAAGAGAG 


AGGAGTTGTG 


TCTATCAAAG 


GAGTGTGTGC 


TAACCGTTAC 


1080 


CTGGCTATGA 


AGGAAGATGG 


AAGATTACTG 


GCTTCTAAAT 


GTGTTACGGA 


TGAGTGTTTC 


1140 


TTTTTTGAAC GATTGGAATC 


TAATAACTAC 


AATACTTACC 


GCTCAAGGAA 


ATACACCAGT 


1200 


TGGTATGTGG 


CACTGAAACG 


AACTGGGCAG 


TATAAACTTG 


GATCCAAAAC 


AGGACCTGGG 


1260 


CAGAAAGCTA 


TACTTTTTCT 


TCCAATGTCT 


GCTGCTAGCG 


ACGAGCTTCC 


CCAACTGGTA 


1320 


ACCCTTCCAC 


ACCCCAATCT 


TCATGGACCA 


GAGATCTTGG 


ATGTTCCTTC 


CACA 


1374 
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CCCACTGACC TGCGATTCAC CAACATTGGT CCAGACACCA TGCGTGTCAC CTGGGCTCCA 60 

CCCCCATCCA TTGATTTAAC CAACTTCCTG GTGCGTTACT CACCTGTGAA AAATGAGGAA 120 

GATGTTGCAG AGTTGTCAAT TTCTCCTTCA GACAATGCAG TGGTCTTAAC AAATCTCCTG 180 

CCTGGTACAG AATATGTAGT GAGTGTCTCC AGTGTCTACG AACAACATGA GAGCACACCT 240 

CTTAGAGGAA GACAGAAAAC AGGTCTTGAT TCCCCAACTG GCATTGACTT TTCTGATATT 300 

ACTGCCAACT CTTTTACTGT GCACTGGATT GCTCCTCGAG CCACCATCAC TGGCTACAGG 360 

ATCCGCCATC ATCCCGAGCA CTTCAGTGGG AGACCTCGAG AAGATCGGGT GCCCCACTCT 420 

CGGAATTCCA TCACCCTCAC CAACCTCACT CCAGGCACAG AGTATGTGGT CAGCATCGTT 480 

GCTCTTAATG GCAGAGAGGA AAGTCCCTTA TTGATTGGCC AACAATCAAC AGTTTCTGAT 540 

GTTCCGAGGG ACCTGGAAGT TGTTGCTGCG ACCCCCACCA GCCTACTGAT CAGCTGGGAT 600 

GCTCCTGCTG TCACAGTGAG ATATTACAGG ATCACTTACG GAGAAACAGG AGGAAATAGC 660 

CCTGTCCAGG AGTTCACTGT GCCTGGGAGC AAGTCTACAG CTACCATCAG CGGCCTTAAA 720 

CCTGGAGTTG ATTATACCAT CACTGTGTAT GCTGTCACTG GCCGTGGAGA CAGCCCCGCA 780 

AGCAGCAAGC CAATTTCCAT TAATTACCGA ACAGAAATTG ACAAACCATC CATGGCTATT 840 

CCTGCACCAA CTGACCTGAA GTTCACTCAG GTCACACCCA CAAGCCTGAG CGCCCAGTGG 900 

ACACCACCCA ATGTTCAGCT CACTGGATAT CGAGTGCGGG TGACCCCCAA GGAGAAGACC 960 

GGACCAATGA AAGAAATCAA CCTTGCTCCT GACAGCTCAT CCGTGGTTGT ATCAGGACTT 1020 

ATGGTGGCCA CCAAATATGA AGTGAGTGTC TATGCTCTTA AGGACACTTT GACAAGCAGA 1080 

CCAGCTCAGG GTGTTGTCAC CACTCTGGAG AATGTCAGCC CACCAAGAAG GGCTCGTGTG 1140 

ACAGATGCTA CTGAGACCAC CATCACCATT AGCTGGAGAA CCAAGACTGA GACGATCACT 1200 

GGCTTCCAAG TTGATGCCGT TCCAGCCAAT GGCCAGACTC CAATCCAGAG AACCATCAAG 1260 
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CCAGATGTCA GAAGCTACAC CATCACAGGT TTACAACCAG GCACTGACTA CAAGATCTAC 1320 
CTGTACACCT TGAATGACAA TGCTCGGAGC TCCCCTGTGG TCATCGACGC CTCCACTGCC 1380 
ATTGATGCAC CATCCAACCT GCGTTTCCTG GCCACC 1416 

E?'J#-¥ : 2 8 
12?lJ©S£ : 3 5 
@£?|J0^ : 7 = J K 
«0» : 

BE?iJ : 

Gly Gly Arg Gly Thr Pro Gly Lys Pro Gly Pro Arg Gly Gin Arg 
15 10 15 

Gly Pro Thr Gly Pro Arg Gly Glu Arg Gly Pro Arg Gly He Thr 

20 25 30 

Gly Lys Pro Gly Pro 

35 
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Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 
15 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 
20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 
35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 
50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 
65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 
80 85 90 

Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 
95 100 105 

Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 
110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 
125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 
140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 
155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 
170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 
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185 190 195 

Leu lie Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 

Thr Glu He Asp Lys Pro Ser Asp Glu Leu Pro Gin Leu Val Thr 

275 280 285 

Leu Pro His Pro Asn Leu His Gly Pro Glu He Leu Asp Val Pro 

290 295 300 

Ser Thr 
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Met Ala Ala Ser Ala He Pro Ala Pro Thr Asp Leu Lys Phe Thr 
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5 10 15 

Gin Val Thr Pro Thr Ser Leu Ser Ala Gin Trp Thr Pro Pro Asn 
20 25 30 

Val Gin Leu Thr Gly Tyr Arg Val Arg Val Thr Pro Lys Glu Lys 
35 40 45 

Thr Gly Pro Met Lys Glu He Asn Leu Ala Pro Asp Ser Ser Ser 
50 55 60 

Val Val Val Ser Gly Leu Met Val Ala Thr Lys Tyr Glu Val Ser 
65 70 75 

Val Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg Pro Ala Gin Gly 
80 85 90 

Val Val Thr Thr Leu Glu Asn Val Ser Pro Pro Arg Arg Ala Arg 
95 100 105 

Val Thr Asp Ala Thr Glu Thr Thr He Thr He Ser Trp Arg Thr 
110 115 120 

Lys Thr Glu Thr He Thr Gly Phe Gin Val Asp Ala Val Pro Ala 
125 130 135 

Asn Gly Gin Thr Pro He Gin Arg Thr He Lys Pro Asp Val Arg 
140 145 150 

Ser Tyr Thr He Thr Gly Leu Gin Pro Gly Thr Asp Tyr Lys He 
155 160 165 

Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser Ser Pro Val Val 
170 175 180 

He Asp Ala Ser Thr Ala He Asp Ala Pro Ser Asn Leu Arg Phe 
185 190 195 
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Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser Trp Gin Pro Pro 

200 205 210 

Arg Ala Arg He Thr Gly Tyr He He Lys Tyr Glu Lys Pro Gly 

215 220 225 

Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg Pro Gly Val Thr 

230 235 240 

Glu Ala Thr He Thr Gly Leu Glu Pro Gly Thr Glu Tyr Thr He 

245 250 255 

Tyr Val He Ala Leu Lys Asn Asn Gin Lys Ser Glu Pro Leu He 

260 265 270 

Gly Arg Lys Lys Thr Ala He Pro Ala Pro Thr Asp Leu Lys Phe 

275 280 285 

Thr Gin Val Thr Pro Thr Ser Leu Ser Ala Gin Trp Thr Pro Pro 

290 295 300 

Asn Val Gin Leu Thr Gly Tyr Arg Val Arg Val Thr Pro Lys Glu 

305 310 315 

Lys Thr Gly Pro Met Lys Glu He Asn Leu Ala Pro Asp Ser Ser 

320 325 330 

Ser Val Val Val Ser Gly Leu Met Val Ala Thr Lys Tyr Glu Val 

335 340 345 

Ser Val Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg Pro Ala Gin 

350 355 360 

Gly Val Val Thr Thr Leu Glu Asn Val Ser Pro Pro Arg Arg Ala 

365 370 375 

Arg Val Thr Asp Ala Thr Glu Thr Thr He Thr He Ser Trp Arg 
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380 385 390 

Thr Lys Thr Glu Thr He Thr Gly Phe Gin Val Asp Ala Val Pro 

395 400 405 

Ala Asn Gly Gin Thr Pro He Gin Arg Thr He Lys Pro Asp Val 

410 415 420 

Arg Ser Tyr Thr He Thr Gly Leu Gin Pro Gly Thr Asp Tyr Lys 

425 430 435 

He Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser Ser Pro Val 

440 445 450 

Val He Asp Ala Ser Thr Ala He Asp Ala Pro Ser Asn Leu Arg 

455 460 465 

Phe Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser Trp Gin Pro 

470 475 480 

Pro Arg Ala Arg He Thr Gly Tyr He He Lys Tyr Glu Lys Pro 

485 490 495 

Gly Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg Pro Gly Val 

500 505 510 

Thr Glu Ala Thr He Thr Gly Leu Glu Pro Gly Thr Glu Tyr Thr 

515 520 525 

He Tyr Val lie Ala Leu Lys Asn Asn Gin Lys Ser Glu Pro Leu 

530 535 540 

He Gly Arg Lys Lys Thr Ser Asp Glu Leu Pro Gin Leu Val Thr 

545 550 555 

Leu Pro His Pro Asn Leu His Gly Pro Glu He Leu Asp Val Pro 

560 565 570 
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Ser Thr Ser 

E?iJ#^ : 3 1 

: 3 7 

mom : 1 

K?'j©S8 : ^©ftfcOM (MDNA) 

AAACCATGGC AGCTAGCAAT GTCAGCCCAC CAAGAAG 37 

E?iJ#-^ : 3 2 
IE^IJ©^$ : 3 7 

mom : 1 

p*d : m$m 

&y\omm ■. ^o^o^m. (mdna) 

AAAGGATCCC TAACTAGTGG AAGGAACATC CAAGATC 37 

I£?iJ#-§- : 3 3 
5£?iJ©S£ : 1 7 2 2 

mom : 2 
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ATGGCAGCTA GCGCTATTCC TGCACCAACT GACCTGAAGT TCACTCAGGT CACACCCACA 60 

AGCCTGAGCG CCCAGTGGAC ACCACCCAAT GTTCAGCTCA CTGGATATCG AGTGCGGGTG 120 

ACCCCCAAGG AGAAGACCGG ACCAATGAAA GAAATCAACC TTGCTCCTGA CAGCTCATCC 180 

GTGGTTGTAT CAGGACTTAT GGTGGCCACC AAATATGAAG TGAGTGTCTA TGCTCTTAAG 240 

GACACTTTGA CAAGCAGACC AGCTCAGGGT GTTGTCACCA CTCTGGAGAA TGTCAGCCCA 300 

CCAAGAAGGG CTCGTGTGAC AGATGCTACT GAGACCACCA TCACCATTAG CTGGAGAACC 360 

AAGACTGAGA CGATCACTGG CTTCCAAGTT GATGCCGTTC CAGCCAATGG CCAGACTCCA 420 

ATCCAGAGAA CCATCAAGCC AGATGTCAGA AGCTACACCA TCACAGGTTT ACAACCAGGC 480 

ACTGACTACA AGATCTACCT GTACACCTTG AATGACAATG CTCGGAGCTC CCCTGTGGTC 540 

ATCGACGCCT CCACTGCCAT TGATGCACCA TCCAACCTGC GTTTCCTGGC CACCACACCC 600 

AATTCCTTGC TGGTATCATG GCAGCCGCCA CGTGCCAGGA TTACCGGCTA CATCATCAAG 660 

TATGAGAAGC CTGGGTCTCC TCCCAGAGAA GTGGTCCCTC GGCCCCGCCC TGGTGTCACA 720 

GAGGCTACTA TTACTGGCCT GGAACCGGGA ACCGAATATA CAATTTATGT CATTGCCCTG 780 

AAGAATAATC AGAAGAGCGA GCCCCTGATT GGAAGGAAAA AGACTAGCGC TATTCCTGCA 840 

CCAACTGACC TGAAGTTCAC TCAGGTCACA CCCACAAGCC TGAGCGCCCA GTGGACACCA 900 

CGCAATGTTC AGCTCACTGG ATATCGAGTG CGGGTGACCC CCAAGGAGAA GACCGGACCA 960 

ATGAAAGAAA TCAACCTTGC TCCTGACAGC TCATCCGTGG TTGTATCAGG ACTTATGGTG 1020 

GCCACCAAAT ATGAAGTGAG TGTCTATGCT CTTAAGGACA CTTTGACAAG CAGACCAGCT 1080 

CAGGGTGTTG TCACCACTCT GGAGAATGTC AGCCCACCAA GAAGGGCTCG TGTGACAGAT 1140 

GCTACTGAGA CCACCATCAC CATTAGCTGG AGAACCAAGA CTGAGACGAT CACTGGCTTC 1200 

CAAGTTGATG CCGTTCCAGC CAATGGCCAG ACTCCAATCC AGAGAACCAT CAAGCCAGAT 1260 

GTCAGAAGCT ACACCATCAC AGGTTTACAA CCAGGCACTG ACTACAAGAT CTACCTGTAC 1320 

ACCTTGAATG ACAATGCTCG GAGCTCCCCT GTGGTCATCG ACGCCTCCAC TGCCATTGAT 1380 
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GCACCATCCA ACCTGCGTTT 
CCGCCACGTG CCAGGATTAC 
AGAGAAGTGG TCCCTCGGCC 
CCGGGAACCG AATATACAAT 
CTGATTGGAA GGAAAAAGAC 
AATCTTCATG GACCAGAGAT 

IE?iJ#^ : 3 4 
iS?iJ©fi£ : 4 1 2 
I£?IJCDM : T i Jffi. 
m(DWL : 1 
p#D : jt git* 

Met Ser Pro lie Leu Gly Tyr Trp Lys lie Lys Gly Leu Val Gin 

5 10 15 

Pro Thr Arg Leu Leu Leu Glu Tyr Leu Glu Glu Lys Tyr Glu Glu 

20 25 30 

His Leu Tyr Glu Arg Asp Glu Gly Asp Lys Trp Arg Asn Lys Lys 

35 40 45 

Phe Glu Leu Gly Leu Glu Phe Pro Asn Leu Pro Tyr Tyr lie Asp 

50 55 60 

Gly Asp Val Lys Leu Thr Gin Ser Met Ala He He Arg Tyr He 

65 70 75 

Ala Asp Lys His Asn Met Leu Gly Gly Cys Pro Lys Glu Arg Ala 
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CCTGGCCACC ACACCCAATT CCTTGCTGGT ATCATGGCAG 1440 

CGGCTACATC ATCAAGTATG AGAAGCCTGG GTCTCCTCCC 1500 

CCGCCCTGGT GTCACAGAGG CTACTATTAC TGGCCTGGAA 1560 

TTATGTCATT GCCCTGAAGA ATAATCAGAA GAGCGAGCCC 1620 

TAGCGACGAG CTTCCCCAAC TGGTAACCCT TCCACACCCC 1680 

CTTGGATGTT CCTTCCACTA GT 1722 
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80 85 90 

Glu He Ser Met Leu Glu Gly Ala Val Leu Asp lie Arg Tyr Gly 
95 100 105 

Val Ser Arg lie Ala Tyr Ser Lys Asp Phe Glu Thr Leu Lys Val 
110 115 120 

Asp Phe Leu Ser Lys Leu Pro Glu Met Leu Lys Met Phe Glu Asp 

125 130 135 

Arg Leu Cys His Lys Thr Tyr Leu Asn Gly Asp His Val Thr His 

140 145 150 

Pro Asp Phe Met Leu Tyr Asp Ala Leu Asp Val Val Leu Tyr Met 

155 160 165 

Asp Pro Met Cys Leu Asp Ala Phe Pro Lys Leu Val Cys Phe Lys 

170 175 180 

Lys Arg He Glu Ala He Pro Gin He Asp Lys Tyr Leu Lys Ser 

185 190 195 

Ser Lys Tyr He Ala Trp Pro Leu Gin Gly Trp Gin Ala Thr Phe 

200 205 210 

Gly Gly Gly Asp His Pro Pro Lys Ser Asp Leu He Glu Gly Arg 

215 220 225 

Gly He Pro Arg Asn Ser Gly Ala Pro Pro Arg Leu lie Cys Asp 

230 235 240 

Ser Arg Val Leu Gin Arg Tyr Leu Leu Glu Ala Lys Glu Ala Glu 

245 250 255 

Asn He Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu Asn 

260 265 270 
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lie Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg 

275 280 285 

Met Glu Val Gly Gin Gin Ala Val Glu Val Trp Gin Gly Leu Ala 

290 295 300 

Leu Leu Ser Glu Ala Val Leu Arg Gly Gin Ala Leu Leu Val Asn 

305 310 315 

Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp Lys Ala 

320 325 330 

Val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly 

335 340 345 

Ala Gin Lys Glu Ala lie Ser Pro Pro Asp Ala Ala Ser Ala Ala 

350 355 360 

Pro Leu Arg Thr He Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg 

365 370 375 

Val Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly 

380 385 390 

Glu Ala Cys Arg Thr Gly Asp Arg Leu Ala Met Asp Pro Leu Glu 

395 400 405 

Ser Thr Arg Ala Ala Ala Ser 

410 



SE^iJS^ : 3 5 
12?'J©§£ : 2 4 

mom. i 
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h # n y - : iEi^ 

E?'J©S3I : (&SDNA) 

GCTCCCTCTC GGCCTCCCAG TCCT 24 
E?iJ#-*f : 3 6 

se?'j©g$ : 2 4 
mnom : 

il©3& : 1 

mnvmrn : -e-©ffe©*« (^dna) 

GTTGGTGAGG GAGGTGGTGG ATAT 24 

K?"J#^ : 3 7 
K?iJ©5$ : 3 3 
S£^IJ©M : m 
il©& : 1 

se^ij©a^i : ^©fiii©^^ (^dna) 

GGCCTCCCGA ATTCCGGTGC CCCACCACGC CTC 33 

@£?'J#-Sf : 3 8 
K?'J©fi£ : 3 3 
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mom : 1 
May-: mmvt 

w.wmm ^om^mm. (^dna) 

CCCACGTGGA TCCATGGCTA ATCTGTCCCC TGT 33 

E?iJ## : 3 9 
lE^ijOS^ : 1 2 3 9 

mnom : mm. 

mom : i 

h # a is - : m.m&i 

mvwmm ■ ^o^omm (aioi 'J^f k*^- k^sdna) 

ATGTCCCCTA TACTAGGTTA TTGGAAAATT AAGGGCCTTG TGCAACCCAC TCGACTTCTT 60 

TTGGAATATC TTGAAGAAAA ATATGAAGAG CATTTGTATG AGCGCGATGA AGGTGATAAA 120 

TGGCGAAACA AAAAGTTTGA ATTGGGTTTG GAGTTTCCCA ATCTTCCTTA TTATATTGAT 180 

GGTGATGTTA AATTAACACA GTCTATGGCC ATCATACGTT ATATAGCTGA CAAGCACAAC 240 

ATGTTGGGTG GTTGTCCAAA AGAGCGTGCA GAGATTTCAA TGCTTGAAGG AGCGGTTTTG 300 

GATATTAGAT ACGGTGTTTC GAGAATTGCA TATAGTAAAG ACTTTGAAAC TCTCAAAGTT 360 

GATTTTCTTA GCAAGCTACC TGAAATGCTG AAAATGTTCG AAGATCGTTT ATGTCATAAA 420 

ACATATTTAA ATGGTGATCA TGTAACCCAT CCTGACTTCA TGTTGTATGA CGCTCTTGAT 480 

GTTGTTTTAT ACATGGACCC AATGTGCCTG GATGCGTTCC CAAAATTAGT TTGTTTTAAA 540 

AAACGTATTG AAGCTATCCC ACAAATTGAT AAGTACTTGA AATCCAGCAA GTATATAGCA 600 

TGGCCTTTGC AGGGCTGGCA AGCCACGTTT GGTGGTGGCG ACCATCCTCC AAAATCGGAT 660 
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CTGATCGAAG GTCGTGGGAT CCCCAGGAAT TCCGGTGCCC CACCACGCCT CATCTGTGAC 720 

AGCCGAGTCC TGCAGAGGTA CCTCTTGGAG GCCAAGGAGG CCGAGAATAT CACGACGGGC 780 

TGTGCTGAAC ACTGCAGCTT GAATGAGAAT ATCACTGTCC CAGACACCAA AGTTAATTTC 840 

TATGCCTGGA AGAGGATGGA GGTCGGGCAG CAGGCCGTAG AAGTCTGGCA GGGCCTGGCC 900 

CTGCTGTCGG AAGCTGTCCT GCGGGGCCAG GCCCTGTTGG TCAACTCTTC CCAGCCGTGG 960 

GAGCCCCTGC AGCTGCATGT GGATAAAGCC GTCAGTGGCC TTCGCAGCCT CACCACTCTG 1020 

CTTCGGGCTC TGGGAGCCCA GAAGGAAGCC ATCTCCCCTC CAGATGCGGC CTCAGCTGCT 1080 

CCACTCCGAA CAATCACTGC TGACACTTTC CGCAAACTCT TCCGAGTCTA CTCCAATTTC 1240 

CTCCGGGGAA AGCTGAAGCT GTACACAGGG GAGGCCTGCA GGACAGGGGA CAGATTAGCC 1200 

ATGGATCCTC TAGAGTCGAC TCGAGCGGCC GCATCGTGA 1239 
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!l $ © Ie i 

6 . 7^d*^ >©ttl8&»S£f!Stt# 'J ^7°^ K*<s VLA-5fc«k 
0 { /*fcliVLA-4 ^©)& # 'J ^7"^- K T £> £ tfpjcig 5 iE« © ^ 
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14. 7^7dt^ ^ >©*fflflS*££rSIig<tf 'J ^zff- F'^s V L A - 5 
«fcO t /S/:liVLA-4 -nO^^«# 'J KT'fc<5iS3fcigl 3 !£* 

15. U#>K^ N HJ Xntfi^T&^ffsfclll 2mm<Dm%tigf& 0 
1 6. «tl&^K^H^b$tiTL^ar5jt^9'-l 5 l^-ftifr 1 illBiE 

17. U FD-7^;^fS^M^t5tM©iittIi, £!^*ffl 

iii 7ie«©ies^So 
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19. m&imtem&mGL&Girzigtte&mnfr. mmmmt^mmiz^ 

20. u # > k^. mf&mm&o? -v* r*7-r>. 
mils K7Kft^*^:Jift!»^T**a*3® i 9ie«t©ies^^o 

21. i«agftto^>^^i^ 7^7"o?^f >®issi±^i«* 

2 2. 7^7"n?^f>OW^l«t:'J^7f VLA-5fc 
i[F/$/;|JV L A - 4 ^fS^it: >J -(7f KT & £ tft^ri 2 1 15 « 

2 3. UtV >K^s ^ U xo^if->T^^.If>KiI2 0 
2 4. 1MMK^@^t£nT^£fi:£3ll 7-2 3 Utn^ 1 III5 
«cDES77&o 

7t (2 & £fr*ffl SS^ £r£B & £ WT £ fte © W#J» © MM K . 

(b) V h a-7^;UXi:1f htSfcJ6©AHIx 

2 6. Uhn7^;bxg^MWt^iltiI^ 7^7D^7f 

v > £ li -fc n ^ <fc *£tl W 11] ^ iMiR £ ti £ MM It h & m^. 
112 51E*©*-y ho 

27. i«i^^fe^^t^itMS*\ «swae«ai:^^c*g 
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2 8. U#>K*<> fflBS^fttt©^ *A^>, ■tf-'f h^>. 

29. >/*?»*< N ^ ^ 7a* ? ? ><Dmmm&fa&# 

y^r^ rc**»3fcji2 7ie*©^-y ho 

3 0. 7 * yoT^f >OIK^Ii^ U^y^ K^> VLA-5fc 
J: C>y* /;« V L A - 4 'J ^7"f KTfc Sff! *rg 2 9 IS« 

3 1. »J # > xijxn^if SUI^iM 2 8 IS*©* -y h 0 
3 2. Mi»K^@^t£*iTl>S!?t5fciI2 5-3 1 i--?tifr 1 ilaE 

3 3. ^#£^*fflm±i?iiH?> 37-y>^tli^'J 'J->->4^©bhD 
3 4. atgtt^K^@^^$nT^8I«il3 3i2«c0EE#& o 

«s ^ © « =?m a £ r ± $ -a- a # -a o 
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3 8. *HISgMH£©* 7^D?^f>oaiSli^» 

3 9. 7^D^?f >©*M&Jlg£ft«# U K*<* V L A - 5 
iCf/*fcliVLA-4^©^<i«^ U^f- FT*>aii*iI3 8 8E« 

4 0. U # > Krt^ x'ixo >T*> £tt3fcX| 3 7 E<K©^*6o 

If sfclg 3 5IE*c©^i£o 

4 2. «tett4ftiK*<E9iJ*OEFiJ#^4*fcti5T*$tLST i y RE 

4 3. 35-y>*<vi37-y >&*©^ >X >j ^^sb&^^w** 

4 4. vi37-y>a*0'f >x>j >g^&^^ft^7 7/ ^ > 

hT*SI»*iS4 3ie*s©75"&o 
4 5. «tett«r«*<E9iJS©E5«J«7 * fci*8-C£<*tt£7 S ^§£12 

4 6. «t&#4&|^BSE4fc$ftT^£f*#iI3 5~4 5 t^n*> 1 *IIE 

4 7. ttftlte^S^H^^k^tlTt^A^m^iIS 5 — 4 5 t^ftrtr 1*S 
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4 8. mmmmm^&tmmwmm^mm^, ??-Y>£tz&#v 

so. mmmntK mm&<Dm&m^4&iztt.5-c&ztizT i ;& 

5 1. 35-y>i<, va=7-y >&^©-r >x y >*S£as&£^w 

5 2. Vl37-^>fi*0^ >X y >i^Mtft5 7 7^7 > 

5 3. »l»lf^ E?iJ*OE9iJ#^ 7 *fctt8T3S$n57 5 y i£ 
E^^rWrS^y^^ KTfcS»2fc^4 8ie«©i£*igttil 0 

5 4. «fl6tt«iHA<H^b$nT^6»^ii4 8-5 3 l>"fn^ 1 TO 
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So 

5 6. mmwmm^mm^^. mn^mn&^zxmiZti&mm&m 

5 8. 37-y>^, vi35-y y ^as&as&^w 

5 9. vi37-y>Ey*®'f y y^^^^-r^y ^ > 

hrt^ E?iJ^©EfiJS^6"e^$*i5T ^ y ®EE?'j££W-r&7-5 ?v > 

6 0. «ittl!fi*<, E?i]S©E5"J§f 7 ^ t 8 TI $ n 5 7 i 
EyiJ^Wr** U ^y?- K-C*5!*^5 51£*c©ieg^&o 

61. «tBtt«ftK*<H^b$nTi^lll3iR:33S5 5-6 0 i^-Ttifr 1 IIS2 
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6 3. mmzFMJ&mmm^tiK &nmv>&m&^3-cm£tizi&mwm 

S*3#S6 2 IBS© 4- -y ho 

E^iJ^^-f S^U^yf- KT*5»*^6 215«©*-y ho 

6 5. =^-y>^ vi37-y>i^(D^ >7 'j >^m^w 

6 6. Vl37-y>ft*o^ >X'J Z7?y* > 

h^ E?im<DE?iJ#-«§6T^£ft<5T $ y BtE?»J 7 5 TV > h 

■c**»*5i6 5ie«©+-y ho 

?«j£*rf k-c**»*^6 2ie^o^-y ho 

6 8. «S6tt«5H*-<@^{k$nT^5i»3Kig6 2~6 7 l^n^ 1 TO 
*©**y ho 

7 0. *«6tt«5»*<t---XJw@^k$tlT^-5»*^l 6*3tl45 4 IE 
7 1. *tett1»K* < tf-XicH5e^$nTl^»*ig2 4, 3 4ffcli 



-159- 



WO 97/18318 



PCT/JP96/03254 



6 i iemoKM^&o 

7 2. ttffet£&K#t"-XlcBA£ffc$ftTC>£9tefc3S3 2 6 8 IE 

V bo 

D^n>777>> h:fc=fctf^ft^©-/fl£r^J; OiitR^n^W^*© f 
7 4. U h o^;UXi::J;£1iMJ&^©]«fe?*A^£ftJi£^£ 

A*W£fr±£^£:£&o 

7 5. If!ft*ffl]fe7^ $£*ffl)& (stem cells) „ ifelMfiS. #3£#t4fMS 

-A Hr;U (primordial germ cell) > IPSSBIS. ^JlftBBS. fitS 
mm, fH^s CD3 4+*ffiHS. C-k i t ^#6ttitlfilffl*ffii&. 

wau B^HSs tm. gifct^M. wmbs, ftmwfe, 

tfnm\Hfemm, muSx mwmm, ■w^Bmm, w-mmmim, #>*ms, 
^MmmM&u&mmmj&fi^m^$ftz'Mf&-v& * 3*3*11 1 ~8> 35 

-4 7. 6 9. 7 3 feet 0*7 4 l^fti^ li!ie*fc©^?£o 



-160- 



WO 97/18318 



PCT/JP96/03254 



7 6. Uhn^^;b7A\ fl^itfc^^Wr * U hn^^;l>XT*5 
S*#^l-~8. 17-24, 33-47. 55-61. 69. 71*JJ:tf 
7 3-7 50 x-rn^ 1 iIIE*o^So 

7 7. U hD>)^;l/X^ ffl.&ftls h o^-f^X^C^ *-T*>5»3fc^ 
7 6I5t£©:£-/±o 

7 8. U hO-f/l'X^ Sl«!«l*^:aLfc«EJft^.|*:L/ h n^;l/*^ 
?*--e*SM3fcig7 6 35«cO^So 

7 9. ^111 — 8. 3 5-4 7. 6 9 fc=fcCK 7 3 - 7 8 t^*ti^ 1 rg 

Initio 

8 2. »*II8 1I5*&©# 'J K*=J- Kt51£?, 

8 3. se?im©ie?tj#-*§- 1 7T*§n*»i*is8 2e«©at& : ?* fci* 

8 5. 4i5«Jc©# 'J K*3- Kt*I£?o 

8 6. E^iJ^OSe^iJ#^3 3T'*$nsm^iI8 5IB*©iie^^/c(i 

»^©it£^A3M£|S]_t£-t±3tf U^^f- K*=i- KtSifi?, 
8 7. E?iJ3feOE9iJ#-^5T^$nS# U K *rtrii 1^ 
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